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The Value of Tests 








en 
One of the problems facing users of ma- showing the relative corrosion resistance be- 
terials as well as those concerned with their tween any of a group of materials or finishes. 
production is how to evaluate test data. Does this mean that laboratory tests are 
More properly, the problem is how to in- of little value? Decidedly not. What is 
terpret test data in order to tell whether the shown by the situation is that further tests 
particular material will meet conditions im- should be conducted by those planning to 
posed by a proposed application. use a material to see that the material under 
To focus attention on the problem, Dr. consideration will fulfill its requirements. 
H. W. Gillette of Battelle Memorial Insti- Laboratory test data should be used to weed 
tute presented a paper on “Present Knowl- out those materials which are certain to be 
edge of Low-Carbon 18:8” before the re- unfit. 
cent A.S.T.M. meeting in Atlantic City. As On what kind of a test can we rely? The 
Dr. Gillette pointed out, both carbon and answer is remarkably simple. Test the ma- 
nitrogen would have to be impractically low terials in their final fabricated forms under 
in 18:8 stainless to make the steel absolutely actual conditions of service. In some cases 
resistant to precipitation and grain boundary time will permit full field tests, which is the 
corrosion under any and all conditions. ideal. In other circumstances, simulated ser- 
Conventional laboratory methods of eval- vice tests can prove satisfactory. 
uating these characteristics are largely of an It is much more economical in the long 
artificial nature and might often result in run to know exactly how the materials you 
satisfactory material being discarded when have selected will behave, than to encounter 
such tests are specified. failures in the field. The latter certainly will 
rest. Where the trouble lies is in the fact that cause economic losses, if not actual loss of 
cked tests of the type referred to are always con- lives and a reduced confidence in the prod- 
e to ducted under precise conditions and can lead uct’s maker. 
to false assumptions. Many companies are now engaged in 
703 One example of a test that often leads to heavy service tests for a large proportion of 
-" false assumptions is the overworked salt their products. Many more should. 
lian. spray tests, so much in evidence during the 
ouls, war. Comparisons between these tests and 


actual exposure to salt-laden atmospheres T. C. Du Mond 


show little if any relationship, other than 
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its, call on Ryerson. Contact our nearby plant for 
any steel product or assistance on any steel problem. 
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Continued advancement 


their part of this job. 


@ THE PRIMARY PROBLEM that 
must be faced in the design and pro- 
duction of aircraft is to get the re- 
sults wanted with as little weight as 
possible. High operating costs ride 
with too much weight; catastrophe 
may ride with too little. The margin 
between is exceedingly ‘small and un- 
less materials engineers, designers 
and basic scientists work well to- 
gether, one penalty or the other will 
be paid. 

In this article, the intent is to tell 
how materials engineers are doing 
their part of this job. First, a brief 
review of what we know about pres- 
ent structural materials for aircraft 
will be given, and the major gaps in 
that information will be indicated. 
Next, possible new materials for air- 
craft of the future will be described, 
and finally some factors, other than 
purely technological ones, which in- 
fluence the choice of materials will 
be pointed out. 


Status of Information on Materials 


Most aircraft structural elements 
Operate in a temperature range from 
—s0 to +-150 F. In this range few 
practical materials undergo important 
metallurgical changes. Furthermore, 
time is ordinarily not an important 
variable in establishing strength prop- 
erties. In designing aircraft compo- 
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in 
aircraft depends to a great ex- 
tent upon the intelligent ap- 
plication of existing materials, 
and this article tells how ma- 
terials engineers are doing 





nents, one is fenced in on the one 
hand by elastic stability and on the 
other by plastic stability or fracture. 
Successful designs fall between these 
two limits. 

In the temperature range cited 
previously, where time is unimpor- 
tant, our knowledge of elastic prop- 
erties is reasonably adequate. At 
present, designers assume materials 
are isotropic and homogeneous. Ac- 
tually, aluminum is the only com- 
monly used aircraft material that is 
almost isotropic elastically—even in 
single crystals. However, most metals 
and alloys behave as if they were 
elastically isotropic for all practical 
purposes. This is true because they 
are polycrystalline. Preferred orien- 
tations resulting from manufacture 
sometimes cause elastic moduli to 
vary in different directions. In gen- 
eral, these variations are not large 
enough to matter, chiefly because of 
the difficulty of reproducing heats. 
For the same reason, variations in 
elastic moduli with temperature in 
this range are ordinarily not impor- 
tant. That’s the way it stands today. 
Tomorrow’s design methods may call 
for further details. Fortunately, much 
work is already being done. 

It should be pointed out here that 
as soon as we start dealing with fine 
details, the problem of gathering data 
becomes astonishingly complicated. 
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(Courtesy American Airlines) 


Materials in the Aircraft Industry 


by CLYDE WILLIAMS, Director, Battelle Memorial Institute 


The necessary refinement in experi- 
mental techniques is but one reason. 
Even basic definitions are no longer 
adequate. Here is an example: As 
soon as interest in the elastic modulus 
of a material becomes so refined that 
hysteresis and relaxation effects be- 
come important, the ordinary defini- 
tion of elastic modulus no longer 
serves. This situation occurs again 
and again. Materials engineers must 
continually take time off from de- 
veloping more comprehensive mate- 
rial data in order to revise fundamen- 
tal definitions of the properties they 
are measuring. 

Now let us turn to strength prop- 
erties available for designing struc- 
tures for plastic stability and against 
fracture. They can be summarized as 
follows: 

Conventional tensile properties 
such as yield strength, tensile strength 
and ductility are abundant for most 
materials. Unfortunately, these data 
are of least importance. Detailed 
stress-strain Curves in compression 
are much more important, for they 
determine the limits of plastic sta- 
bility. More and more of such data 
are becoming available. For the more 
important aluminum and magnesium 
alloys and for some steels, the in- 
formation is now rather complete. 
But even though data exist, they can- 
not be used with complete confidence. 
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Tension and compression proper- 
ties sometimes vary in materials. 
Likewise, properties vary in speci- 
mens taken in different directions. 
We have measured these in specific 
instances, but we do not understand 
them well enough to make full use 
of them. 

A large body of fatigue data has 
also been obtained on specific mate- 
rials tested under specialized condi- 
tions. But again, our lack of funda- 
mental understanding is an obstacle. 
It hampers both the use of data we 
have, and our decisions as to just 
what additional data we need. 

Practically no fatigue failures oc- 
cur in smooth straight sections; they 
mostly occur at stress concentration 
of one kind or another. Accordingly, 
the basic needs at present are better 
understanding and more data on the 
effect of stress concentration. 

There are also brittle fractures 
other than fatigue failures. Design 
against these is also in a primitive 
stage of development both from the 
standpoint of materials information 
and design. The materials problem 
may be stated simply by saying that 
the materials engineer does not know 
what properties to measure. Conven- 
tional measurements of ductility are 
not sufficient, and data on the effect 
of stress raisers are only qualitative. 
A great deal of effort is now being 
applied to this problem. 

It is becoming increasingly im- 
portant to know what materials do at 
elevated temperatures. De-icers op- 
erate at temperatures up to 350 F. 





Time and metallurgical changes be- 
gin to affect most aluminum and 
magnesium alloys at that tempera- 
ture. Structures next to jets and skins 
heated by air friction at supersonic 
speeds may reach temperatures of 
1000 F. Engine parts and combustion 
chambers in jet and other types of 
planes operating on the gas-reaction 
principle now have parts running at 
temperatures up to 1800 F. Even 
higher temperatures might be used if 
materials could stand them. 

At high temperatures, metallurgi- 
cal changes and time affect the 
measurement of strength properties. 
These produce endless complications. 
We need tremendous amounts of new 
data. Even some of our definitions 
that were previously accepted begin 
to break down. 

There is a reasonably large body 
of tensile creep data covering many 
materials; however, the data that have 
been obtained in the past are of most 
value in estimating the relative worth 
of materials and are usually not suit- 
able for use by the designer. 


Aircraft Materials 


Some specific aircraft materials will 
now be discussed and the probable 
extent of improvements which can be 
foreseen will be outlined. 

Aluminum Alloys — The elastic 
moduli of aluminum alloys are around 
10,000,000 psi.; their specific gravity 
lies between 2.7 and 2.8. These values 
fix the minimum weight of a struc- 
ture that will be elastically stable. 


While a few highly alloyed aluminum 
alloys (those containing high cop. 
tents of beryllium) have moduli as 
high as 15,000,000 psi., it does not 
seem that any commercial alloys wil] 
be developed that will have elastic 
properties substantially different from 
those cited. 

The recent introduction of the 
75S-T type of alloy has raised the 
useful range of allowable compres. 
sion stress in aluminum alloys to 
about 70,000 psi. The development 
of the 75S-T type of alloy was a real 
achievement. To develop alloys of 
still better properties will represent 
an even greater accomplishment. 
While progress may be expected, it 
is likely to be gradual and take a long 
time to effect a real improvement. 

Aluminum alloys are not adversely 
affected by extremely low tempera- 
tures, and, therefore, no particular 
problem exists for this type of service. 

Magnesium Alloys — Magnesium 
alloys, already important in aircraft 
engine parts, are becoming increas- 
ingly important in the airframe. Al- 
though their elastic moduli are only 
around 6,500,000 psi., their density 
is low. As a result, magnesium alloys, 
on a weight basis, have elastic sta- 
bility superior to the aluminum al- 
loys. This feature makes them attrac- 
tive for aircraft skin. The difficulties 
with stress corrosion which some of 
you meet are now better understood 
and are no longer a serious problem. 

The main shortcoming of magne- 
sium alloys is their rather low tensile 
and even lower compressive prop- 


Stress-temperature relationship producing a secondary creep rate of 0.0001% per hr. for alloys used at elevated temperatures. 
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Melted and Hot-Worked 


Gas-Turbine Alloys 
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C-Cast Alloys 


Temperoture, °F. 


B-Normally Solution Treated ond Aged 


Ved 


Chromium Base 
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erties. Some progress is being made. 
Magnesium-lithium base alloys, de- 
veloped at Battelle, and containing 
10.3% or more of lithium, are body- 
centered cubic instead of hexagonal. 
As a result, they have some advan- 
cages: (1) They have less anisotropy. 
(2) They have better compressive 
properties. (3) They have better 
forming characteristics. (4) Their 
density is low, their strength is high 
so that, on a strength-weight basis, 
they are equivalent to the best alu- 
minum alloys. (5) Their modulus of 
elasticity is only 6,500,000 psi., but 
their low density makes them possess, 
on a weight basis, the highest elastic 
stability of any structural material. 

But all of these advantages are not 
enough. The alloys still require im- 
provements in three respects: (1) 
structural stability in the temperature 
range of 150 to 200 F; (2) resistance 
to corrosion; and (3) cost. 

In addition to potential technologi- 
cal advantages, there is an even 
stronger reason for continued devel- 
opment and use of magnesium alloys. 
This is the supply available. The pres- 
ent capacity of the United States for 
producing primary aluminum is about 
730,000 tons per year. In 1948, ac- 
tual production almost reached ca- 
pacity and the demand was greater 
than the supply. On the other hand, 
the capacity for magnesium is about 
112,000 tons per year, but in 1948 
only about 10,000 tons was produced. 
Thus, there is idle capacity for mak- 
ing magnesium. Furthermore, the 
power required for producing mag- 
nesium is only about half that re- 
quired for aluminum. Finally, the two 
principal sources of magnesium, sea 
water and dolomite, are available in 
this country in unlimited quantities. 
By contrast, most of our supply of 
bauxite for aluminum production 
comes from foreign sources. 

Thus, in order to safeguard against 
a possible scarcity of aluminum dur- 
ing another emergency, it would be 
well to use magnesium alloys when- 
ever they are applicable. 

The accompanying table illustrates 
the relative properties of structural 
materials in the temperature range 
from —80 to +150 F. In this table 
two materials, titanium and ceramics, 
are included which are not yet being 
used commercially. The point of in- 
cluding these is that they represent 
our present ideas of what improve- 
ments may be expected in the fore- 
seeable future. Note that it does not 
now appear that materials are going 
to be improved by more than a factor 
of two. This does not mean that 
present designs cannot be improved 
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Strength-Weight Properties of Aircraft Structural Materials 








(All materials compared with 24S-T aluminum alloy) 

















Elastic Stability 
Slender | Wide Columns, Plastic Fatigue 
Material Columns Panels, etc. Stability Strength 
24S-T Aluminum Alloy 1.0 1.0 1.0 1.0 
75S-T Aluminum Alloy 1.0 1.0 1.7 1.0 
Magnesium Alloy 1.25 1.35 0.37-1.05 0.5-1.4 
Steels 0.60 0.55 0.42-1.6 0.5-1.5 
Commercially Pure Titanium 0.78 0.72 0.90-1.08 1.0-1.6 
Ceramics 2.0 1.7 —- —- 

















more than this amount, since we do 
not yet know how to use present ma- 
terials for best efficiency. 

High Temperature Materials—The 
gas turbine jet aircraft engine has 
brought before us an entirely new set 
of material problems. Materials now 
must operate under high stresses at 
elevated temperatures for long peri- 
ods, and under restrictions as to per- 
missible deformation. There are two 
general methods of handling these 
high-temperature material problems. 
One is to develop alloys which will 
withstand the high stresses and tem- 
peratures. The other is to design for 
auxiliary cooling so common mate- 
rials of lower content of scarce and 
strategic metals can be used. 

The accompanying chart shows the 
relative properties of various avail- 
able materials for service at elevated 
temperatures. Aluminum and mag- 
nesium alloys are used for the mod- 
erate elevated temperatures in jet 
engine compressors. But even the 
strongest of these light alloys will 
carry only relatively low loads at 
600 F. We are moving toward in- 
creased compression ratios. The ac- 
companying higher temperatures that 
go with them will call for casings, 
blading and piping stronger than can 
be made from the light alloys. 

Preliminary test data on titanium 
and titanium-base alloys indicate these 
materials will be very useful in the 
temperature range 600 to 1100 F, 
spanning the gap between the light 
alloys and the steels. Titanium ap- 
pears to have about as good creep 
strength at 1000 F as the best alu- 
minum-base alloy has at 600 F. At 
600 F and for a creep rate of 
0.0001% per hr., titanium shows a 
creep strength of more than ten times 
that of aluminum alloy 24S-T. 

During the war, alloys were de- 
veloped with properties indicated in 
Areas A, B and C of the chart. These 
are the so-called “super-alloys,” and 
are chromium-nickel-iron, chromium- 
nickel-cobalt-iron and cobalt-base al- 
loys strengthened by additions of 
molybdenum, tungsten and colum- 





bium, singly or in combination. These 
new alloys show greatly increased 
strengths in the temperature range of 
1050 to 1600 F as compared with the 
straight chromium-nickel-iron alloys 
available previously. 

An alloy in Group A called Timken 
16-25-6 contains 16 chromium, 25 
nickel and 6% molybdenum. This 
alloy has been used as the turbine 
rotor material for most of the turbo- 
superchargers and gas turbines. Tur- 
bine blades have been made from the 
more highly alloyed wrought and cast 
materials of still higher strengths 
from Groups B and C. 

These improvements are impres- 
sive but the alloys exhibiting these 
properties use scarce, expensive and 
strategic metals from the group com- 
prising chromium, nickel, cobalt, mo- 
lybdenum, tungsten and columbium. 
Some of these metals are more plenti- 
ful than others. Some are either not 
available in significant quantities or 
are lacking altogether on the North 
American continent. A designer of 
structures or power plants for high- 
temperature operation should con- 
sider carefully the probability of 
supply and the strategic importance 
of the component metals. 

Material supplies may not be the 
only bottleneck. Fabrication facilities 
also need to be considered. For in- 
stance, there are not enough high- 
capacity forging facilities to turn out 
many more gas turbine rotors using 
the present fabrication schedule for 
Timken 16-25-6. Hot-cold work in 
the temperature range 1200 to 1400 
F is required to produce the desired 
high-temperature rupture strength in 
this material. 

A possible solution for this short- 
age of forging facilities for turbine 
rotors is the use of a more easily 
forgeable heat treatable ferritic steel. 
Then forging facilities unsuitable for 
hot-cold working of austenitic steels 
could be employed. This is possible 
if tests prove either that the ferritic 
steels have ample strengths for the 
temperature and load conditions that 
exist in the present turbine designs 
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or design changes in the direction of 
lower temperatures in the turbine 
rotors are affected. 

It is so easy to overdesign by using 
materials that are better than are 
really required for a particular op- 
eration. Both the casing and the inner 
liner of the combustion chambers of 
jet engines have been and are still 
being made from stainless steel or 
even more highly alloyed material. In 
recent tests searching for cheaper 
substitute materials for this applica- 
tion, aluminum-coated plain-carbon 
steel has shown promise. If this is 
successful, considerable quantities of 
scarce elements would be saved for 
more critical applications. 

Much columbium-stabilized 18:8 
stainless sheet is used on a jet engine 
and its tail pipe assembly. Columbium 
is a scarce, critical metal needed in 
certain turbine blade alloys. Every 
effort should be made to substitute 
either low-carbon low-nitrogen stain- 
less, which requires no stabilizer, or 
titanium stabilized stainless for co- 
lumbium-stabilized stainless so as to 
conserve columbium. Substitution can 
be made only in those applications 
where the high-temperature proper- 
ties of the substituted materials are 
adequate. Even if the replacement is 
not actually made, forehanded re- 
search should develop all necessary 
changes in design, and fabrication or 
procedures necessary for successful 
use of the special low-carbon grade 
or Type 321, the titanium stabilized 
steel, in an emergency. 

Research is in progress on the de- 
velopment of alloys and materials for 
service at still higher stresses and 
temperatures than those used in cur- 
rent designs. Chromium-base alloys 
show considerable promise. One alloy 
of the type containing 60 chromium, 
15 iron and 25% molybdenum has 
shown rupture strengths at 1600 and 
1800 F, about double those for the 
best cobalt-base alloys. Development 
of this alloy is still in the research 
stage in that all of the variations in- 
volved in its production are not un- 
derstood and under control. The po- 
tential increase in properties over 
those of the alloys now commercially 
available and the saving in strategic 
cobalt justifies continued effort on its 
development. 

Desired turbine operation at still 
higher operating temperatures sug- 
gests the consideration of ceramic 
materials. The need for a combina- 
tion of the useful properties of a 
ceramic with the thermal shock re- 
sistance of a metal is apparent. Com- 
posite materials (termed ceremets or 
ceramals) consisting of ceramic and 


54 


metallic constituents are being stud- 
ied. One such ceramal consists of 
80% titanium carbide in a metal 
matrix of 20% cobalt. Trials of this 
material were made in turbosuper- 
chargers operating at inlet-gas tem- 
peratures in the range 1700 to 2200 
F. This ceramal shows promise for 
gas turbine blade applications at rela- 
tively high temperatures for short 
times. 


New Materials 


As already mentioned, titanium 
has some attractive high-temperature 
properties. Titanium has an elastic 
modulus between 15,000,000 and 17,- 
000,000 and a specific gravity around 
4.5. For elastic stability at ordinary 
temperatures titanium and its alloys 
have no advantage over aluminum 
and magnesium alloys. 

For plastic stability, presently avail- 
able commercially pure titanium has 
no advantage over aluminum alloys 
on a strength-weight basis. It is prob- 
able, however, that alloys of titanium 
now under experimental development 
will be superior to aluminum alloys. 
A compression yield strength of about 
130,000 psi. will be required to make 
titanium alloys equivalent to the best 
aluminum alloys. 

Development of a commercial al- 
loy to meet this yield-strength re- 
quirement is already in progress. In 
the meantime, experimental titanium 
alloys under development have shown 
tensile strengths in the range of 160,- 
000 to 198,000 psi. and with elon- 
gations of 2 to 7%. 

Titanium and its alloys are not 
yet available in commercial quan- 
tities. In addition to their attractive 
technological properties, they are par- 
ticularly, appealing because potential 
supplies are relatively abundant. At 
present, however, this abundance does 
not insure potentially low cost. 

To summarize, for ordinary tem- 
peratures titanium may or may not 
be widely useful, depending on alloy 
developments. But present research 
looks extremely promising. In the 
temperature range between 600 F 
and 1000 F titanium is substantially 
superior to all other metals and al- 
loys found so far. The corrosion re- 
sistance of titanium may make it at- 
tractive even im cases where the 
strength properties are mot out- 
standing. 

Besides titanium, there are some 
quite speculative possibilities. Con- 
sider some of the attractive features 
of ceramics. Enamel coatings are cor- 
rosion resistant. They may be used 
to protect cheap relatively abundant 





materials from high temperatures 
thus decreasing the burden on scarce 
expensive materials. 

As F. R. Shanley has recently 
pointed out, ceramics have elastic 
moduli in the range from 20,000,000 
to 50,000,000 psi. Their densities are 
comparable with aluminum alloys. 
This combination makes for high 
elastic stability. There are only a few 
metals, rare ones at that, with elastic 
moduli over 30,000,000 psi. and all 
but one of these, beryllium, have 
high density. 

The compression strength of ceram- 
ics is high and, presumably, so also 
would be the tensile strength if some 
means could be found for increasing 
the ductility enough so that flaws 
would not be catastrophic. A slight 
increase in ductility would also im- 
prove thermal shock resistance. 

Perhaps further research on the 
ceramets or ceramals mentioned pre- 
viously may provide the clue required 
to eventually obtain at least a mod- 
erate amount of ductility. These ma- 
terials have moduli of rupture in the 
order of 300,000 psi. as compared 
with around 27,000 psi. for ordinary 
ceramics. 

The possibility of making useful 
improvements in the ductility of 
ceramics is quite remote. The load- 
carrying ability of ceramics at high 
temperatures, however, is a real im- 
mediate advantage. Most metals and 
alloys are of very little use above 
2000 F, while many ceramics can 
still carry substantial loads at 4000 F. 
Furthermore, many of the ceramics 
are relatively abundant. 

In closing, it should be emphasized 
that continued advancement in the 
development of air-borne vehicles will 
depend primarily on the extent to 
which materials engineers and de- 
signers cooperate on the solution of 
their mutual problems. It must also 
be emphasized again that we must 
learn to solve these problems with 
materials available in abundance. If 
the solution to a design problem in- 
volves the extensive use of a scarce 
material, it is worse than no solution 
at all, since it breeds an attitude of 
false security. 
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Typical examples of plated brass powder parts. The belt buckles have a copper-brass plate and the other pieces a copper-nickel-chro- 


mium plate. 








How to Plate Pressed Metal Powder Parts 


Parts made by powder 
metallurgy can be suc- 
cessfully plated by mak- 
ing only relatively small 
changes in the plating 


procedures normally 


used on wrought parts. 
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by E. A. ANDERSON, Technical Dept., The New Jersey Zinc Co. 


@ IN RECENT YEARS the plating of 
pressed metal powder parts has 
evoked considerable attention, for it 
is frequently desirable to improve 
the surface appearance or protection 
of these parts. As is the case with 
most new metal forms, the earliest 
stages of development in powder 
metallurgy were largely mechanical 
and, to some extent, metallurgical. 
However, powder metallurgy has now 
reached the point where protection 
and decoration by electrodeposited 
coatings must be considered, and the 
question of whether metal powder 


parts can be plated must be answered. 

It has been found that most metals 
which can be plated in wrought form 
can also be plated when in the form 
of a pressed metal powder part. 
However, because of the nature of 
the surfaces, some difficulties have 
been encountered in obtaining a sat- 
isfactory plate on metal powder parts. 
This article surveys this plating prob- 
lem as it is now known and offers 
some suggestions on plating practice. 
An exploratory program on the sub- 
ject carried out by Graham, Crowley 
& Associates for the New Jersey Zinc 
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Co. has been drawn upon heavily for 
background. This work was done with 
parts made from 85 copper-15% 
zinc brass powder, but it is believed 
that the findings are applicable with 
little change to most, if not all, of the 
copper-base alloys used. 

Even though all of the details of 
procedure have not yet been worked 
out, it can now be said that pressed 
metal powder parts can be plated suc- 
cessfully. The essential observation is 
that after all a brass pressed metal 
powder part is made of brass and 
behaves as brass. The plating proce- 
dures which normally are used with 
stamped or forged brass parts are ap- 
plicable to brass powder compacts 
with only relatively small changes re- 
quired by the special characteristics 
of pressed metal powder parts. 

In order to understand the nature 
and need for these deviations in plat- 
ing practice, a brief description of 
the powder metallurgy process might 
be helpful. This description is based 
primarily on parts made from 85 cop- 
per-15% zinc brass powder. Pressed 
metal powder parts are made by 
pressing suitable metal powders in 
dies of appropriate shape followed by 
sintering in a controlled atmosphere. 
In many instances, these operations 
complete the job, and the part is 
placed in service without further 
treatment. 

The powder used covers a range of 
particle sizes from about 100 mesh 
to less than 325 mesh, with the finer 
sizes somewhat predominant. The 
powder is metered into the die and 








56 








Fig. 1—Typical structure of 85 copper-15% 


zinc pressed brass powder part. (250X) 


compacted with a pressure of 20 to 
50 tons per sq. in. The green com- 
pacts produced by simple compres- 
sion are weak, brittle and porous 
affairs, requiring the additional step 
of sintering to be made useful. co 
ing results in high strength and « 
substantial reduction in porosity. 
When desired, a further increase in 
soundness and strength can be 
brought about by repressing or coin- 
ing the part after sintering. This 
operation improves the surface and 
results in improved dimensional con- 
trol. 

The few special points about the 
plating of pressed metal powder parts 
stem directly from the fact that there 
are pores in the surface of the parts. 
These normally are from 1 to 5 mils 
in dia. and depth, but may, on oc- 
casion, be somewhat larger and 
deeper. Typical cross-sections, as seen 


in the microscope, are shown in Figs. 
l and 2. 


Mechanical Surface Preparation 


Decorative plated coatings usually 
are produced with a high luster or a 
satin finish. To obtain these normally 
requires that the surface of the piece 
itself be brought to an equivalent 
texture before the plating operation 
is started. There are many ways of 
doing this; some involve polishing 
or buffing on wheels while others 
are Carried out in rotating drums or 
barrels. Care must be taken in the 
selection of these procedures if satis- 
factory plating of pressed metal pow- 





Fig. 2—Typical structure of 85 copper-15% zinc 
pressed brass powder part after coining. (250X) 


der parts is to be accomplished. 

In the few preliminary studies 
made so far, no great success has been 
had in obtaining good surfaces by or- 
dinary burnishing with steel balls in 
a soap solution. The time required to 
achieve a satisfactory brightness is 
unusually long, and at best, the sur- 
face texture obtained is of the orange- 
peel type. It has further been ob- 
served that about 5% of the parts 
have small dents on them, which 
would probably result in rejection. 
There are other barrel polishing 
methods, however, using a variety of 
softer substances such as wood chips, 
sawdust, etc., sometimes mixed with 
abrasive, which can be used. Com- 
mercial operations involving such 
practices are being carried out suc- 
cessfully on metal powder parts today. 

Buffing operations require some 
care in the selection of the buffing 
compounds. In the first place, the 
slightly rough texture of the surface 
on metal powder parts requires a 
preliminary mild polishing or cutting 
operation; otherwise the final buffed 
surface will appear streaky and wavy 
Since the surface contains pores 
which, if filled with greasy binder 
from the buffing compound would be 
very difficult to clean, it is necessary 
to choose the compound with car« 
The best practice known at presen 
involves the use of greaseless com 
pounds. A slightly coarse type shoulc 
be used first, followed by the fines 
type available. If very high luster is 
desired, it may be necessary to colo! 
the surface with a very fine lime 
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compound. 

When a suitable compound has 
been used and the cleaning has been 
successful, it is quite common to 
observe that many, if not all, of 
the pores are completely filled: with 
the electrodeposited metal. However, 
when grease and dirt are left in the 
pores, the deposit cannot enter, and 
defects in the plate are noted fre- 
quently immediately above such areas. 
Typical illustrations are shown in 
Fig. 3 and 4 

It is obvious that the cleaning prac- 
tice must take into consideration the 
type of buffing compound which may 
be present in the pores. It is sug- 
gested that buffed parts be precleaned 
in a standard soak or an emulsion 
cleaner, followed by an anodic alka- 
line cleaning step. 

In the absence of pits, the powder 
part can be plated directly with 
nickel. But not all burnished or buffed 
surfaces of pressed metal powder 
parts will be satisfactory for plating. 
The desired texture may have been 
achieved readily, but the surface may 
still show small pits whose undesir- 
able appearance often is accentuated 
by the plated coating. When these 
pits are small in size, their effect can 
be minimized by applying a heavy 

pper coating (1 mil), which is 

before nickel plating. When 
ey are too large for successful use 

t this expedient, no reasonable prac- 

e will eliminate them, and im- 
provements in the original surface by 
changes in the compacting operation 
will be required. 
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Fig. 3—Photomicrograph of nickel plated brass pow- 
der part, showing how nickel fills the pores. (500X) 


Coining or repressing after sinter- 
ing seems justified in many cases 
either as a means of eliminating larger 
defects or of avoiding the extra cost 
of copper plating and buffing. Where 
such expedients are necessary, the 
plater and the fabricator should give 
joint consideration to the best answer 
to the problem. It is imperative that 
they realize that the most important 
cost to either of them is the overall 
cost of the final plated part. It is this 
cost which determines the competi- 
tive position of the plated pressed 
metal powder part. 


Drag-Over 


All metal objects tend to carry so- 
lutions over from one operation to 
the next. Since pressed metal powder 
parts contain fine porosity in the sur- 
face and are slightly rough in texture, 
solution contamination can result 
from failure to do a thorough rinsing 
job between operations. While it is 
true that buffing minimizes the drag- 
over problem, not all surfaces will be 
buffed. More careful rinsing between 
solutions will be required for pressed 
metal powder parts than for most 
wrought metal pieces. 


Spotting-Out 


Spotting-out is a relatively com- 
mon problem in the plating industry. 
It takes the form of a localized stain- 
ing of the plated surface resulting 
from the seepage of plating fluids 
from pores in the metal or in the 


Fig. 4—Photomicrograph of nickel plated brass powder part, show- 
ing defect in plate caused by dirt in pores of the compact. (500X) 








plate. It is particularly noticeable on 
such decorative electrodeposits as 
copper, brass and gold, and has long 
been a problem with sand cast metals 
which often contain fine porosity in 
the surface. It is also a problem with 
pressed metal powder parts. 


There are a number of well-known 
after plating procedures for prevent- 
ing spotting-out, all of which are ap- 
plicable to pressed metal powder 
parts. Thorough rinsing and solution 
neutralization and the use of water 
displacing liquids to remove en- 
trained plating solution from pores 
are advantageous. Fortunately, the 
types of coating on which spotting- 
out is most evident are also those 
which require a lacquer coating to 
prevent general tarnishing in service. 
A good lacquer film will strongly 
minimize the spotting-out difficulty. 
It should be no more difficult to elimi- 
nate spotting-out on pressed metal 
powder parts than on any other 
pieces. 


While there has not as yet been 
any large scale experience with the 
plating of pressed metal powder parts, 
it seems quite certain that, by using 
good normal practice with special 
attention to the precautions discussed 
above, there should be no great difh- 
culty in producing satisfactory com- 
mercial coatings on such parts. 
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Gray Iron Parts 
Successfully 
Surface-Hardened 
in the Flask 


by A. P, ALEXANDER, 


Works Metallurgist, 
International Harvester Co. 








A unique method of hard- 
ening gray iron at the time 
of casting produces satis- 
factory surface hardness at 


lower cost than by other 
methods. 


@ WHILE GRAY IRON is an engi- 
neering material capable of develop- 
ing improved properties through 
proper treatment, this capability is 
all too seldom taken advantage of. 
The greatest portion of the large ton- 
nage of gray iron used in industry is 
used in the as-cast condition. Perhaps 
the main reason why hardening of 
cast iron is usually avoided is because 
the material responds to heat treat- 
ment for hardening more erratically 
than the engineering steels, and be- 
cause most of the carbon is not 
readily available, making solution 
treatment more difficult. Yet it is 
sometimes possible to harden cast 
iron more expeditiously than the en- 
gineering steels by taking advantage 
of its special features. 

At the Memphis Works of the In- 
ternational Harvester Co. the problem 
of hardening a gray iron casting is 
being solved in the foundry itself. 
There is nothing basically new about 
the solution, but the method com- 
bines two standard devices: use of a 
carbide-forming material as an in- 
oculant and use of a chill in the mold, 
in a way that is probably unique. The 
results obtained by this procedure 
have proved to be highly satisfactory 
metallurgically, and the cost is lower 
than would be the case by any other 
means of hardening that has been 
studied. 

The problem was to harden one 
surface of a cast iron cheek piece, 
which in use runs against several 
metal spools. The casting (as-cast) 
weighs about 444 to 5 lb. Smooth 
finish is not required, but sufficient 
hardness is needed to insure wear re- 
sistance. Gray iron was the logical 
material choice to satisfy all other 
requirements. 


It was found that the iron—in this 
case a No. “20” gray iron—would 
not flame-harden readily to the de. 
sired hardness. Also, it was found 
that there was insufficient combined 
carbon to permit induction hardep. 
ing in one pass. Deep hardening was 
undesirable because of the resulting 
embrittlement of the piece. It was 
undesirable also to change the com. 
position of the iron in the cupola, 
as these pieces were a small part of 
the production of this large foundry. 
It was therefore decided to get ade- 
quate wear resistance by obtaining a 
5/32-in. zone of white iron on the 
wear side. 

Some of the constituents of the 
inoculated gray iron being cast were: 

Total carbon 3.20 to 3.40% 

Silicon 2.00 to 2.15% 

Phosphorus 0.030 to 0.050% max. 


Average physical properties for the 
material would be: 
Tensile strength 
Transverse strength 
3000 to 4200 psi. 
12 t0 15% 
190 to 215 Bho. 


35,000 psi. 


Deflection 
Hardness 


Development of 
Hardening Procedure 


The cheek pieces were cast two to 
the flask. Use of a chill in the mold 
gave hardness results below the re- 
quirement. Tellurium powder, an ex- 
tremely active carbide-former, was 
next added to the ladle just before 
pouring. It was found that the tel- 
lurium burned out rapidly, and that 
use of enough tellurium in the ladle 
to give sufficient hardness to the cast 
metal in sand molds, without the 
chill, failed to localize the hardening 


Cross sections of hardened cheek piece showing a uniform, sharply 
localized zinc on top side. (Courtesy International Harvester Co.) 
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effect to the desired degree. It was 
with the use of tellurium in the 
molten metal and a chill in the mold 
that best results were obtained. 

The matter of satisfactory and eco- 
nomical application of the tellurium 
was handled by experimenting with 
the casting process until a means was 
found to obtain a sharply localized 
zone of white iron of the required 
depth along the wear side of the cast- 
ing. Painting tellurium on the mold 
or on the chill gave good results, but 
castings lacked uniformity. 

The method finally hit upon was to 
place a measured quantity of tel- 
lurium powder in a pocket in the 
mold, at the gate, so that the hot 
metal would pick it up and dissolve 
it as it rushed into the mold cavity, 
and at the same time would cool be- 
fore the tellurium could be burned 
away. The only metal affected by the 
tellurium is the gray iron in the cast 


Sketch showing location of tellurium in 
pocket in the gates. 


piece and the metal remaining in the 
gate, thus giving most efficient utili- 
zation of the inoculant. The metal 
standing in the sprue takes up prac- 
tically nothing from the pocket of 
carbide-forming material. 
Experimentation with the quantity 
of tellurium to be used finally re- 
sulted in setting 442 to 5 gm. as the 
best amount. This is about 0.11%, 
based upon the weight of gray iron in 
the two castings, and ignoring any 
loss in burning away or in metal in 


the sprue. 

Use of the tellurium involves no 
difficulty either in adding it to the 
metal or in reuse of the scrap. Tel- 
lurium burns away completely in the 
cupola, so that any traces of the in- 
oculant that might be carried back to 
the cupola in sprue-sticks or in 
scrapped work disappears without af- 
fecting the melt in any way. Placing 
of the powder in the mold is done by 
measuring out a small dipperful of 
the powder into a small depression 
at the foot of the sprue, and requires 
only a few seconds and no skill when 
the quantities have once been fixed 
upon. 

The castings as they come from 
shake-out possess a uniform, sharply 
localized zone of white iron along 
the wear surface, with the remainder 
of the piece a typical gray cast iron. 
They have given completely satis- 
factory service. 


Local hardening can be accomplished in the flask by use of chills and by placing tellurium powder in pocket of mold. 
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The plastic base and electrical components of a magnetic motor starter, shown with molded plastic hood and steel cover. Arc resistance 
is an essential here. (Courtesy Arrow-Hart & Hegeman) 


tast-Curing Thermosetting Plastic 
Makes Possible High Production Rates 


by KENNETH ROSE, Western Editor, Materials & Methods 


High arc resistance and dimensional sta- 
bility, and production rates that com- 
pare with injection-molded thermoplas- 
tics, are among the attractive properties 
of this mineral-filled molding powder. 
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@ A NEW ALKyD molding com- 
pound with a remarkably short curing 
cycle was introduced last fall at the 
Annual Plastics Exposition (see Ma- 
TERIALS & METHODS, Nov. 1948, p. 
76). Since then considerable data on 
its performance in service have been 
obtained which now makes possible a 
more complete evaluation of the ma- 
terial. 

Some of the properties claimed for 
this alkyd resin are exceptionally high 
arc resistance, dimensional stability, 
and elimination of tracking when ex- 
posed to the electric arc. The molding 
properties are extremely interesting 
to production-minded engineers, b 
cause they make possible the prod 
tion of molded thermosets with 
smaller equipment than the ordinary 
compression molding machine at 
rate that compares with that of the 
injection molded thermoplastics. The 
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new molding compound can be cured 
and removed from the press within 
, matter of seconds, as compared to 
minutes with the accepted thermo- 
setting resins. The material is avail- 
able as a mineral-filled molding pow- 
der only, and is designated Plaskon 
Alkyd molding compound by its pro- 
ducers, Plaskon Div., Libbey-Owens- 
Ford Glass Co. 

Its arc resistance, the highest of 
any commercially available molding 
plastic, seems to indicate that it 
should find ready acceptance in the 
electrical industry for certain pur- 
poses, and the low molding pressures 
and short Cure time seems to offer a 
chance for very high production 
rates by the fabricator. While strength 
is rather low, as is the case with 
mineral-filled plastics in general, it 
seems to be ample for most purposes 
not requiring the highest impact and 
tensile properties. 

The molding properties of this 
alkyd resin are such that a readjust- 
ment of both the operation of the 
press and the thinking of the molder 
are required. Field tests for two years 
before release of the material to the 
industry generally had shown some- 
thing of the potentialities of the 
molding alkyd in fast-acting presses, 
and something of its disadvantages 
when not properly used. For example, 
with a slow-closing press the ‘cure 
might progress to the danger point 
before the dies squeeze the plastic 
into the crevices of the mold cavity. 


Successfully Used in Industry 


Facts accumulated from recent pro- 
duction runs on a variety of pieces 
and in shops operating under differ- 
ent conditions permits an appraisal 
of the material in the light of its use 
by industry. It seems likely that for 
the present the molding alkyd will 
find its greatest use in the electrical 
industry, though production of types 
ot alkyds other than the mineral- 
filled molding material would widen 
its scope of use considerably. Elec- 
trical properties are good generally, 
and arc resistance has proved to be 
everything predicted for it. In some 
tests, however, which simulate ex- 
treme service conditions such as en- 
countered in the tropics, the original 
material has shown some loss or sur- 
face resistivity. Modifications of the 
compound, now being evaluated, ap- 
pear to eliminate this shortcoming. 
Dimensional stability is excellent, and 
electrical properties under normal 
conditions are satisfactory. 

It is in molding performance that 
the alkyd has achieved some of its 


outstanding successes. The material is 
molded at temperatures of about 300 
to 310 F, and upon reaching the 
molding temperature it softens for a 
few seconds to a putty-like consis- 
tency. It is essential that the press 
close quickly enough to force the 
plastic into every part of the die 
cavity during this stage, which lasts 
only about 2 sec. The material then 
sets up very rapidly, and cure is suf- 
ficiently advanced a few seconds later 
to remove the part from the mold. 
During the plastic stage only a few 
hundred psi. pressure are required 
to fill out the cavity, and the presses 
can therefore be quite small in size. 
Dies can be made smaller and lighter 
also. 

Production results, confirming the 
estimates made when the material was 
introduced, show the following lines 
of economy for the molding com- 
pound: 

(1) With special equipment, the 
alkyd can be molded at its maximum 
production rate. Economies here are 
two-fold: (a) production rates are 
many times those for other molded 
thermosets, and surpass the rates ob- 
tainable with injection-molded ther- 
moplastics; (b) the equipment is 
much smaller, lighter, and more eco- 
nomical to operate. It can be made 
fully automatic, thus reducing labor 
costs. 

(2) With the quick-acting hydrau- 
lic presses, production rates can be 
increased over conventional phenolic 





operations, the amount of increase 
depending upon the abilities of the 
press. It is here assumed that the 
press is capable of quick closing, so 
that the alkyd can be. successfully 
molded and that it will be built for 
the heavier service necessary with 
thermosets requiring high pressures 
for satisfactory cure. While such 
equipment does not realize the fullest 
economies of the material, it is some- 
times necessary to use it because it is 
available immediately. 

The low pressures required make 
possible the use of pneumatically- 
driven rams, with lighter construc- 
tion throughout, instead of the heavily 
constructed hydraulic presses with ac- 
cumulators, pumps, etc. Small, quick- 
acting hydraulic presses are suitable 
also. Molds can be simple single- 
cavity flash molds rather than the 
multicavity molds with heavy steel 
walls. Some of these economies have 
been evaluated and summarized in the 
accompanying table by Plaskon engi- 
neers, using as the basis for compari- 
son equal production by the light 
bench-type press with electrical con- 
trols and by the heavy hydraulic press 
with multicavity molds running other 
thermosets. 


Typical Applications 


Arrow-Hart & Hegeman Electric 
Co. is molding components for a 
magnetic motor starter from the 
alkyd molding compound. Two of 


Television power supply is filtered through these capacitors. Shells are of molded alkyd 






























resin. (Courtesy Centralab Div., Globe Union, Inc.) 

















Economies Obtained with New Alkyd Plastic 





Alkyd Molding Machine 


Other Thermoset in 
Hydraulic Press 





Cost of Machine 
Floor Space Required 9 sq. ft. 
Mold Used 








$1000, approx. 


Single cavity, cost $500 
Labor Fully automatic, unskilled op- Skilled operator required 
erator for several machines 


$4000, approx. 
22 sq. ft. 
Multicavity, cost $2000 











these are paired pieces on which the 
electrical contacts are mounted; they 
are required to have excellent resis- 
tance against tracking by the arc 
formed between the contacts each 
time the motor is started or stopped. 
The pieces, hood and base, are made 
in four sizes, the heaviest weighing 
234 |b. for the hood and 3 Ib. for the 
base, the next 1 lb. and 1% Ib., re- 
spectively, the next smaller 4 Ib. 
and % Ib., and the smallest 4 Ib. 
and 5/16 lb. Wall thicknesses for 
the heaviest piece are nearly an inch. 


The sealing disk for an electrolytic start- 

ing capacitor used in a motor starter uses 

the fast-cycle molding resin. (Courtesy 
Sangamo Electric Co.) 





Pieces similar to these had been 
produced from a phenolic formula- 
tion. The heavy wall sections required 
made cure time rather long. The 
largest pieces were cured for about 
20 min. When produced in the 
alkyd material the molding cycle was 
shortened to 3 to 4 min. The smallest 
pair of pieces were produced by 
transfer molding, while compression 
molding was used for all the others. 

High dimensional stability was 
also a factor in the design of these 
motor starter components. Here the 
alkyd molding compound met all re- 
quirements satisfactorily. Resistance 
to heat was required to be high also. 

Standard Coil Products Co. is mak- 
ing a television tuner, in which di- 
mensional stability must be of the 
highest order. Tolerances for the 
alkyd molded segments that form the 
barrel of the tuner are as close as 
0.0005 in. A low loss factor is another 
requirement. Of course, high produc- 
tion is desirable also. 

The tuner components are strips 
of plastic in which contact pins are 
set. One strip, with contacts for the 
oscillator board, contains six perfora- 
tions for contact pins, while the strip 
holding the antenna board contacts 
has five perforations. Both strips have 
a bracket molded at either end to 


Small parts like this terminal block in a timing switch must be low in cost, high in elec- 
trical properties. Alkyd resin meets requirements. (Courtesy Sangamo Electric Co.) 

































hold a tiny winding. The OSCillato, 
board strip is 24 in. long and  ; 
wide, and the antenna board os , 
1/% in. long and of the same wala 
They weigh about 1 oz. each. 

An eight-cavity mold is used and 
molding pressure is unusually high 
for the alkyd material—4 009 Ds 
Cure time is 20 sec. Production jg 
about 100 shots per hr., though a rate 
of 120 shots per hr. was Maintained 
for a period at one time during many, 
facture. 

Extreme accuracy is necessary be. 
cause the tuner, through the contact 
pins and coil winding in each seg. 
ment, selects the television channel 
by making the proper group of cop. 
tacts. The tuner consists of 12 pj 
of strips with a total of 132 silver 
contact pins, each of which mug 
make perfect contact. Variations ig 
the tuner would bring a distorted 
image to the screen, or no image at 
all. The contacts are soldered into 
place, with solder in direct contac 
with the plastic. No adverse effect on 
the plastic has been noted. 

Another television item is the ca- 
pacitor that forms part of the power 
supply filter. These capacitors are 
made by the Centralab Div., Globe 
Union, and the shells are molded of 
the alkyd compound. A metal insert 
is used in the mold, and the plastic 
is required to adhere closely to a 
ceramic part of the capacitor. Elec- 
trical properties must be such as to 
include: low loss, good arc resistance, 
insulation resistance and dielectric 
strength to prevent flashover under 
high voltage. The molded shell, with 
metal insert, weighs about 1 oz. The 
alkyd material meets both electrical 
and mechanical requirements, and 
provides a high rate of production as 
well. 

A terminal block for a time switch, 
made by the Sangamo Electric Co, 
and a contact arm for the same switch 
are also being produced of the new 
alkyd resin. They are small pieces, 
weighing only 7% oz. and ¥@ 0z., t¢- 
spectively. In each case the piece must 
possess superior resistance to tracking 
by any arc that might be formed when 
contact is made or broken by the 
switch. The alkyd performs satisfac- 
torily, and permits molding these Re 
small pieces at a rate that makes 
them attractive costwise. str 

In the same classification is a seal- J fo, 
ing disk for a motor starting capacl- 
tor, made by the same company. This clo 
piece weighs only 14 oz. Electrical du 
properties and low-cost fabrication 
possibilities were the deciding factors  m 
in the selection of the alkyd molding 
compound as the material to be used. 
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here production is great enough to repay die cost, drop forging is economical. (Courtesy 
International Harvester Co.) 


When to Use 
Steel Drop Forgings 


for Stressed Parts 


by KENNETH ROSE, Western Editor, Materials & Methods 


Redesigning highly 
stressed parts for drop 
forging often results in 
closer tolerances and re- 
duced weight while still 
meeting the same strength 
requirements. 
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@ WHILE A PRIMARY function of 
the materials engineer is the selection 
of the material best suited for a cer- 
tain purpose, after having decided 
upon the proper material he fre- 
quently finds himself with the prob- 
lem of choosing the method of fabri- 
cation. This ties in closely with the 
problem of choosing the material it- 
self. For example, costs associated 





with the fabricating method can be 
a deciding factor in making a choice 
between two materials that otherwise 
would meet requirements upon an al- 
most equal basis. 

When strength requirements and 
cost indicate steel as a likely material, 
for a proposed part, forging will 
probably be considered as a possible 
means of fabrication. If high produc- 
tion be desirable, and the quantities 
will repay die costs, and if the size 
is not too large, drop forging will 
probably be most economical. 


Advantages and Limitations of 
Drop Forging 

Some of the considerations in- 
volved in drop forging as a fabricat- 
ing method are: 

(1) For highly stressed parts, forg- 
ing would probably be selected be- 
cause of its uniformity of quality. 
The importance of uniformity in the 
properties required has been shown 
graphically by the newer methods of 
statistical control. It has long been 
recognized by engineers, however, as 
one of the unknown factors that must 
be covered by a “factor of safety.” 
Thus, if a piece has been designed to 
meet a stress of 35,000 Ib., and most 
of the pieces withstand loading of 
50,000 Ib., but 5% fail at 30,000 Ib., 
the engineer must (a) raise the 
strength of all of the pieces until 
statistical control methods show that 
even the weakest will possess ade- 
quate strength; (b) eliminate all of 
the failing pieces by some such means 
as 100% proof testing; or (c) im- 
prove the product so that strength 
will be more uniform. In this last 
case a switch to forging might be 
decided upon. 

(2) A weight saving is frequently 
accomplished by a switch to forging. 
If desired, the assurance that strength 
requirements will be met by all of the 
pieces may be translated into lighter 
weight. Grain size and directional 
properties are other factors influenc- 
ing possible lightening of forged 
pieces. Ribs and deep fillets in cast- 
ings, required to compensate for cool- 
ing stresses, can be eliminated in 
forgings. 

(3) Forged dimensions can be held 
to close tolerances. With a little care, 
dimensions can be held within about 
1/64 in., while tolerances of 0.003 
to 0.004 in. are held with precise 
work. Producing forged pieces to such 
limits is expensive, however, and re- 
quires skillful handling of both the 
metal and the equipment. A cold 
restriking is one of the usual means 
of obtaining close tolerances. With 
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soft metals, a cold coining operation 
will produce accurately dimensioned 
parts. 

(4) Directional properties provide 
advantages. Proper design of dies and 
of the blank can be used to get a 
preferential orientation of grain in 
the metal. It is not entirely a matter 
of fibrous structure as in wrought 
iron, where elongated slag particles 
show the directional working of the 
metal. Directional properties in 
forged steel are partly a result of 
grain flow, and ferrite especially 
shows the orientation. Ductility and 
fatigue resistance are better along the 
line of grain flow. 

(5) Forging leaves a rather coarse 


must be of such shape that they can 
be withdrawn from the dies. This 
limitation can be overcome in some 
pieces by combining drop forging 
with piercing, or with some other 
operation. Forging a piece in sections 
and subsequently welding them to- 
gether is another method that has 
successfully produced hollow forms. 

(7) Drop forgings are limited as 
to size. Closed die work imposes a 
practical limitation in the size of the 
dies and of the hammer. 

From the above discussion it is evi- 
dent that the principal advantages 
of drop forged steel parts over steel 
fabricated by other means are that 
comparatively heavy sections can be 





The journal box, shown here, for 70-ton hopper cars is forged in two halves, then welded 
together. (Courtesy Timken Roller Bearing Co., Inc.) 


structure. While finer than a cast 
structure, the forged structure is im- 
proved by a normalizing treatment 
for grain refinement. The normaliz- 
ing treatment is customary for parts 
that will be highly stressed, such as 
aircraft parts or ordnance pieces; for 
many less critical purposes forgings 
are used in the as-forged condition. 

(6) Forgings are limited as to 
shape. While castings can use cores 
to produce hollow sections, forgings 


64 


formed to reasonably close tolerances 
at a high production rate with uni- 
formly high physical properties. In 
comparison, pressed metal processes 
are usually concerned with steel in 
relatively thin sections. Welding is 
a high production process only under 
sharply limited conditions. Steel cast- 
ings are not produced with properties 
so uniform that minimum guaranteed 
physical properties can be fixed close 
to the average test results. 















Typical Uses of Drop Forgings 


An excellent example of the y» 
zation of the properties of fo 
steel, and of overcoming one of 4 
limitations of the forging proces) 
ingenious design, is the developm. 
of the journal box for freight oy. 
Because of the gruelling service, 
which railway freight cars are 
jected, this part of the car was mi 
as a heavy steel casting. With 
development of higher-speed Freigh 
trains, and more severe service On. 
ditions generally, railroad engineg, 
began to examine the car design mop 
critically in the light of these ney 
service conditions. A point of wey 
ness was the plain friction bearin 
It is one of the parts most requiring 
inspection, and one of the Limiting 
factors in train speed under log 
The railroads would like to run cay gy 
through terminal points without stop. Iii 
ping for a complete train inspection 
and to take full advantage of th 
higher speeds of the diesel locomo. 
tive. For these reasons the car beér. 
ings were studied. 

The adoption of a roller bearin) MR" Y° 
in place of the sleeve bearing to re. 
duce friction was part of the solution, 


A forged steel journal housing wa i” in 


developed in conjunction with the peer 
redesign. One style housing is made te . 
from steel plate, using SAE 104) a 
steel to develop high strength while i 
keeping weight down. To circumvent me"? 
the difficulties involved in forging te 
hollow pieces, the housing was de- re ' 
signed in two halves, and the for: 7 
ings were welded together. iat 


To form the top half, a 41-in 


square plate weighing 47 lb. is used rally 





for the blank. This is blocked on: jm" 


Dy lov 
DIECeS 


steam hammer,, trimmed, reheated, 
and forged on a 6000-lb. steam ham- 
mer, then trimmed again. Final hot 
forming at 1600 F completes the 
piece. It is then shot blasted in prep: 
aration for welding. The weight o! 
the finished half is 38 Ib. 

The bottom half starts as a 4 by 
4l%-in. steel blank weighing 30 |b. 
It is first forged on a steam hammer, 
trimmed, reheated, and then restruck 
for size at 1800 F. Following a blast 
cleaning, the piece is ready for weld: 
ing. It has been reduced in weight ties 
to 22 Ib. meth 

When the two halves are to b of f 
joined by flash welding, an 800-kva | 
machine is used. About ¥% in. of stock 
is burned away on each side in joi B® 
ing the 714-sq.-in. area. The forging’ HM... 
are upset at 150,000 psi. to produce n 
a forge weld. Submerged arc welding HM) 
is being tried as an alternative, wit! HM. 
the saving of the 14 in. of metal 
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st in the flash welding as a possible 
dvantage. 

In another type of journal housing 
AE 1030 steel is used, and the piece 
made in two forged halves and a 
ramped cover, all welded together. 
hs with the first-mentioned style, the 
lash must be chipped off, preferably 
while the metal is still plastic, and 
he weldment stress relieved at 1100 
In addition to the advantages gen- 


1 


Prally obtained by use of forged metal 


where applicable, savings were made 

y lowering the number of rejected 
pieces in production of these forged 
ournal housings. Inspection costs 
were lower, also. 

A typical example showing how 
he form of a piece influences its 
production costs when several alter- 
hate fabricating methods are under 


consideration is that of a track shoe 


for a tractor. It was originally made 
as a steel casting. Because its simple 
lorm was more economical to pro- 
duce as a forging, and the forged 
metal gave a better response in heat 


freating, it was converted to that 
q »+1 } . 
method of production. Further study 


ting possibilities led to its 
sa hot rolled item. On the 
a drive sprocket in the 


“ame machine is still produced as a 
Steel ¢ ig, aS a cost study indicated 
plat if produced as a forging it would 
dificult to drive the metal into 
the to 


cavities in the die. This 
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would result in high die costs through 
short die life. 

Another case involves a clutch yoke 
for a gasoline engine which had been 
produced as a steel casting. Conver- 
sion to a drop forging was decided 
upon, and after the forged yokes had 
been produced the results were stud- 
ied. Some of the advantages were: 

(1) A saving of material was ac- 
complished. This was partly due to 
the lighter weight of the finished 
forged piece, and the reduction of 
excess metal in the rough piece due 
to forging to closer tolerances. The 
weight was reduced 22% in the 
changeover. 

(2) Rejects were practically elimi- 
nated. Pieces scrapped because of 
structural defects had been another 
item of material loss, and the con- 
siderable reduction of rejects repre- 
sented an important saving. 

(3) Machining and inspection 
costs were lowered. The cost of ma- 
chining was cut when such defects 
as trapped sand and hard spots were 
no longer encountered. A corollary 
saving resulted from reduction of 
concealed defects, which, when dis- 
covered in the course of machining, 
meant the loss of the piece and of 
the work put into it. 

(4) There was an improvement in 
the quality of the finished piece. 
Strength was greater in spite of the 


lighter weight of the forged piece. 





The yoke shown at right is a forging and is lighter but stronger than the steel casting at left. (Courtesy Interstate Drop Forge Co.) 





Greater uniformity of the parts was 
translated into greater dependability 
in service. 

Illustrating the fact that the 
method of production best suited to 
a given article depends upon various 
factors in materials selection and in 
processing is the case of alloy steel 
connecting links for use with wire 
rope or chain. These links are used 
in draglines, slings and machinery 
items, and are required to withstand 
heavy stresses. While the links are 
produced as drop forgings in the 
smaller sizes, the larger sizes are made 
as alloy steel castings. Study of the 
processing problems had shown that 
die cost for the large sizes would be 
excessive. These large pieces weigh 
about 40 to 80 Ib. each. With the 
same links, it was found that several 
of the smaller sizes would be useful 
in a chromium-nickel-molybdenum 
alloy. In sizes weighing from about 
8 to 15 Ib. these were produced as 
castings also. 

When using unusual alloy steels 
there is sometimes an advantage in 
making up the analysis in a small 
batch in an electric furnace and cast- 
ing the parts rather than to attempt 
to obtain sheet, bar or rod stock for 
forging. This depends upon the quan- 
tity requirements of the material, and 
upon the facilities available for mak- 
ing up batches of unusual and non- 
standard composition. 


65 








18 ee 


Materials at Work 


Here is materials engineering in action... 
New materials in their intended uses .. . 
Older, basic materials in new applications . . . 





HIGH-STRENGTH STEEL TRAILER © shown here under construc- 


tion, this truck trailer haulaway rig for the transport of automobiles will 
weigh approximately 7000 Ib. when completed. Built for maximum 
structural strength, rigidity and resistance to fatigue, the trailer is made 
of high-strength steel. Had mild steel of equivalent strength been used, 
the weight of the trailer would have exceeded 9000 Ib. Thus, approxi- 
mately one ton of deadweight has been eliminated by use of high- 
strength steel. On this unit, the top and bottom tracks, and the bottom 
roll side sheets are made of Jones & Laughlin Otiscoloy steel sheet. 
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TRANSPARENT PLASTIC CARBURETORS Visual mod- 


els of automobile carburetors are injection molded by Ontario 
Plastics, Inc. of clear, transparent cellulose acetate butyrate 
Tenite in the same dies as are used for actual metal units. 
The plastic carburetor consists of seven separate parts, molded 
under high heat and pressure. Since the plastic has good 
dimensional stability and can be molded to close tolerances, 
accurate fit is assured. The clear plastic provides excellent 
visibility of controls and gas and air lines in choke, idling, 
full throttle, and cruising positions. There is minimum danger 
of breakage, and the light weight of the models provides easy 
portability for demonstration purposes. 


PLASTICS SHAVER HOUSING The shatter- and shock- 


proof features of the Collins Vibrazor housing distinguish it 
from the housings or cases of conventional electric shavers. 
Injection molded in two identical halves by the American 
Insulator Corp., the ethyl cellulose case can be safely im- 
mersed in water, dropped, jarred, or otherwise misused with- 
out damage. The halves are bonded together with ketone 
cement to form a water-tight enclosure for the electromagnetic 
unit, which provides driving force for the razor. Cutting head 
mounts in open end of housing, held by springs bearing 
against molded indents. In operation, permanent magnet 
embedded in cylindrical knurled nut which fastens parts in 
head assembly is actuated by drive coil, causing blade to 
vibrate on copper springs mounting the blade platform. Photo 
courtesy Hercules Powder Co. 


ALUMINUM AND PLASTIC SANDER Designed tor o 


variety of buffing, sanding and polishing operations, this new 
tool, a product of the American Floor Surfacing Machine Co., 
has a heavy die-cast aluminum frame, helical spur gears, and 
a 1600-rpm. G.E. motor that operates on 110-v. current. The 
cellulose acetate handles, molded by the American Phenolic 
Corp., mark one of the first uses of a thermoplastic material 
for heavy-duty electrical tools. Both top handle, with molded 
in ventilating shield for motor, and side knob are produced in 
a fawn-gray, flame-resistant formulation that withstands rough 
isage and provides an attractive color and texture contrast 
with the dull-finished aluminum motor housing and frame. 
Photo courtesy Hercules Powder Co. 
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ALL-ALUMINUM INBOARD RUNABOUT = sheathed with 
52S aluminum alloy 0.051-in. thick, this 15-ft. speedboat is a 
product of the Paragon Marine Construction Co. The hull is 
riveted throughout and utilizes a zinc chromate tape and an 
aluminastic as a gasket sealer in the seams. Hull construction 
is of the semi-monocoque type incorporating four longitudinal 
l-beams and no transverse ribs. The bottom area is composed 
of a lamination of three layers, totalling a thickness of over 
5/16 of an in. Dry rot, decay, water absorption, painting, 
caulking and varnishing are eliminated. Available power plants 
range from 25 to 60 h.p. 








BONDED SILICONE RUBBER 


strength and suitability of silicone rubh 
for high pressure gasket and diaphyy 


applications is improved when it is bon, TH 
to glass fibers, asbestos, wool or he Ar 
Produced by the Stalwart Rubber Co. »mmerttact’ 
bonds have been used for both molded d gh 
die-cut parts. When joined to glass {itp ilwal 
or asbestos, the versatile synthetic yi) eek | 


will remain unaffected at temperctydimmms the 
ranging from minus 160 to more than 4p} 


pqucat 

Silicone rubber bonded to wool is suit, a 
for applications involving constant tempy le 
: , ems 

atures up to 300 F and intermittent te 4 
peratures to 400 F. Bonds of the rubber late 

cotton will withstand temperatures to 25) No 

Parts fabricated from any of these bond this 
materials will not turn to carbon at tame! P 
respective maximum heats, and will vijfmme° S 

stand permanent compression, prolonged! ‘hi 

weathering, and hot lubricating oils. panic 
had 

© room 


CORROSION RESISTANT AIR VA 


Utilizing a double solenoid pilot vol were 
readily adapted to fluid pilot actuation; year! 
desired, this high-speed air valve, produce the 
by the Hanna Engineering Works, requinigm Plar 
only momentary current for operation. Hig rolle 
strength cast iron is used for the vole Uni 
body and manifold, nickel cast iron for the sem 


sleeve and spool, and a magnesium oly ..4 
for the oscillating “tiller” of the pilot nue 
Stainless steel and phosphor bronze ot | 


used for disks, and Neoprene rubber ‘w ” 
shock-resistant packing at the disks. The ng 


four-way valve can be disassembled withutm “*° 
breaking any pipe connections. Ee 
of 
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Electroplaters Discuss Consumer's Problems 


at 36th Annual Meeting 
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THE 36TH ANNUAL meeting of 
e American Electroplaters’ Society 
tracted more than 1,000 members 
d guests to the Hotel Schroeder, 
ilwaukee, Wisc., during the last 
eek in June. The technical sessions 
f the meeting were in the nature of 
ducational lectures, with many de- 
signed to discuss the needs and prob- 
lems of the ultimate consumer of 
lated products. 

No commercial exhibits were held 
this year, although samples of vari- 
ous plated goods were shown through 
the sponsorship of various chapters 
of the Society. In addition, some com- 
panies prominent in the plating field 
had private exhibits in their hotel 
rooms. 

VALVE Highlights of the social program 
were the annual banquet and the 


t tempe, 
ent te 
rubber 4 
to 250F 
® bond 
” ot the 
“ill with 
rolonged 
Is, 


it vale 

ration a yeatly golf tournament sponsored by 
roducedamme the International Fellowship Club. 
requiem Plant visits included tours of the 
mn. Hig roller skate department of Globe- 
¢ vl Union, Inc., the automobile body as- 
y sembly line of Nash-Kelvinator Corp., 
" 9M and the General Electric X-Ray Div. 
it valve. 

works. 
ze ore ° , 
- Final business of the annual meet- 


s The ‘22 was the election of officers. In all 
vithutme except one Office, the newcomers 
stepped up from one rank lower. New 
officers and their positions are: Pres- 
ident, A. W. Logozzo, Nutmeg 
Chrome Corp., Hartford; first vice 
president, W. J. Neill, Columbus 
Metal Products, Inc., Columbus; sec- 
ond vice president, C. F. Nixon, 
Ternstedt Div., General Motors Corp., 
Detroit; and, third vice president, 
Franklyn J. MacStoker, Farrand Op- 
tical Co., New York. Mr. MacStoker 
is the newest officer. S. S. Johnston, 
Weirton Steel Co., is the immediate 
past president of the organization. 
The technical program was sched- 
uled over a four-day period, with sub- 
ject matter ranging from papers on 
































the consumer’s views on plated prod- 
ucts to the highly technical problems 
being investigated under A.ES. re- 
search programs. 


Technical Sessions 


The first educational program was 
“A Symposium on the Business of 
Plating.” At this session, the needs 
and desires of the customer were ex- 
amined and a report made on how 
closely these needs were being met. 
As a part of the same symposium, the 
assembled platers were told how to 
establish sensible specifications on 
plated products and how to set up 
manufacturing controls to see that 
established specifications are met. 

The problem of control in plating 
was discussed by R. E. Harr of West- 
ern Electric Co., Chicago, in a paper 
“Quality Control in Electroplating.” 
Mr. Harr told how control charts can 
be prepared and used in maintaining 
specification limits in plating. 

Scheduled as the closing sympo- 
sium of the first educational session 
was a discussion of the availability 
of materials necessary to the plating 
industry. However, because of the 
change in the material supply pic- 
ture between the time the program 
was scheduled and the date of the 
annual meeting, this part of the 
program did not have too much to 
offer. Typical was one speaker who 
jokingly stated that rather than make 
a report as he had originally intended, 
he would use his allotted time to book 
any orders his listeners would care 
to give. 

The second educational session was 
devoted to the problems of copper, 
nickel and chromium plating. In all, 
four papers were presented. 

Because of the high interest in the 
subject and wide variances in opin- 
ion, the educational session on acid 


dips was in the form of a round 
table. To start the discussion, four 
papers were presented covering dips 
for ferrous, copper-base, and zinc- 
base metals. 

The ascendancy of light metals and 
the plating processes developed for 
them resulted in one educational ses- 
sion being devoted to the plating of 
aluminum and magnesium. 

Problems under investigation 
through the A.E.S. research program 
were reported on and discussed in the 
fifth and final educational session. 
The problems included: “Distribu- 
tion of Electrodeposited Metal on 
Some Simply Shaped Cathodes”, 
“Outstanding Problems of Porous 
Structure in Electrodeposits,” and 
“The Present Status of Plating Room 
Waste Disposal.” 

The Founders’ Gold Medal for out- 
standing contribution to plating prog- 
ress was awarded to the trio of W. A. 
Wesley, W. W. Sellers and E. J. 
Roehl on the basis of the work they 
did and reported on in the paper 
“Electrodeposition of Nickel at High 
Current Densities.” Among other 
things reported on in the paper, the 
authors showed that nickel could be 
deposited satisfactorily at high cur- 
rent densities, with a consequent in- 
crease in speed of deposition. In one 
case, they reported that sound nickel 
deposits were made at the rate of 
0.001 in. in 16 sec. Such deposits 
were less ductile than deposits made 
at a normal rate, but did provide good 
protective qualities in porosity and 
atmosphere tests. 

Convention delegates selected Chi- 
cago as the site of the 1952 con- 
vention. It is likely that an industrial 
finishing exposition will be held in 
conjunction with that convention. 
Boston had previously been chosen 
for the 1950 convention and Los 


Angeles for the 1951 meeting. 
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Electrically Conductive Glass 
Is Useful for Heating Applications 


— A NEW MATERIALS PREVIEW 


A new type glass that conducts electricity should find 
many applications in nonfogging and nonicing glazings 
and as shielding in the high frequency radiation field. 





co % 


A deicing windshield made of electrically conductive type glass. Elec- 
trodes that feed electric current into the glass can be seen at the 
tops of the two glass sections. (Courtesy Libbey-Owens-Ford Glass Co.) 









@ ONE OF THE IMPORTAN 
time developments in the 9 
dustry was the production 
electrically conductive type of 
It is especially interesting to fing hy 
glass and rubber, two of the Standay 
insulating materials, were each th 
duced as semiconductors of electric 
at about the same time in respong 
to military demands. Both are nop 
finding civilian uses. 

An electrically conductive glas;; 
offered as a standard article by the 
Libbey-Owens-Ford Glass Co. und, 
the trade name Electrapane. The cop, 
pany holds a patent covering jy 
method of manufacture. The Pits 
burgh Plate Glass Co. also makes a 
electrically conductive glass calle 
Nesa. 

Applications for the conductiy 
glass will probably lie in three typ, 
of uses: (1) nonfogging and noni. 
ing glazings; (2) transparent shield. 
ing for high frequency radiation, apj 
(3) novelty heating units. 

While a considerable part of tk 
production will probably find its wa 
into military and commercial aircraft 
the material has been or is bein 
tested for glazing for automobile, 
ships, locomotives and tractors. De. 
icing and defogging is accomplished 
here, as in aircraft, by passing a cw- 
rent through the conductive layer and 
so generating heat. 

It has been found that the electric. 
ally conductive glass provides good 
shielding against stray radio fre 
quency radiation. Where transparent 
enclosures must provide such shield: 
ing, as in radio control towers, glaz- 
ing with the conductive materi 
would seem to offer a solution. 

Certain types of heating units in 
which some property of glass is com- 
bined with the heating function have 
been produced experimentally. One 
of these is a bathroom mirror that 
also serves as a radiator. Here the 
conductive property of the glass \s 
used to provide a heat-generating ele- 
ment, while the glass surface is made 
reflective to light in the usual mat 
ner. There is a wide range of poss! 
bilities for devices such as this, both 
industrially and in the consumer field 


T Wi. 
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Properties and Characteristics 


The electrically conductive glass 
produced by Libbey-Owens-Ford iS 
made by coating glass with a Vet) 
thin film of stannic oxide. The film 
is about 0.00002 in. thick, and ' 
transparent because of its extreme 
thinness. It can be applied to one 
both surfaces of the glass, and 1s 
quite durable in exposure to the 
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eather. The film is applied at a tem- 
orature approximately equivalent to 
e softening point of the glass. The 
rocess leaves the glass in a strained 
yndition, so that there is sometimes 
amount of optical distortion, 
he heat-strengthened glass 





sligh 
with t 


een the glass is to be used for 


nonfogging glazing it is made as a 
afety 





jaminate, with a plastic inter- 
ayer. The conductive film is then 
ade one of the inside faces, in jux- 
position to the plastic. This permits 
he glass itself to serve as an insulator 
for the film, eliminating the danger 
of short circuit or shock. Adhesion 
between the film and the plastic is 
good, and the conductive safety glass 
retains the safety features of ordinary 
laminated glass. 

For the laminated conductive glass, 
it is important that the temperature 
of the plastic laminating material be 
held below about 150 F if good op- 
tical properties are to be obtained. 
The conditions of film formation im- 
pose another limitation upon the con- 
ductive glass. As thin glass is difficult 
to hold at a temperature near its 
softening point without warping, the 
thinnest glass that can be properly 
coated is about 7/64 in. thick. 
Thicker sheets will be more satisfac- 
tory in most cases, as the strain-hard- 
ening effect will be greater, resulting 
in greater mechanical strength. 

The electrical properties are prob- 
ably of greatest interest. Resistance 
will vary somewhat, as the film can- 
not be made absolutely uniform, and 
the thicker films obtainable on thicker 
glass mean lower resistivity. A good 
average value would be about 100 
ohms, but on thin sheets it may be as 
high as 135 ohms. 

Resistivity is given as resistance 
per square area. This means that any 
square area will have a resistivity of 
about 100 ohms, whether 1 sq. in. or 
| sq. ft. Whenever the length of the 
path and the width of the sheet 
(film) are the same, the resistivity is 
100 ohms. As the length of the path 
increases, the resistance increases by 
the number of times that the length 
contains the width, z.e., the path be- 
comes a number of square areas in 
series. As the width of the sheet in- 
creases, the resistance decreases as it 
would in a round conductor with 
increase of diameter, or the path may 
be considered to become a number 


_As an example, a strip of conduc- 
tive glass 1 ft. by 4 ft, with a re- 
Sistivity of 100 ohms can be used. 
With contacts at the short ends, the 
path is 4 ft. long and 1 ft. wide. Total 
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resistance is: 

4 sq. areas x 100 ohms = 400 ohms 
With the contacts at the long ends, 
the path is 1 ft. long and 4 ft. wide. 
Total resistance is: 

V4 of a sq. area x 100 ohms = 25 ohms 

This idea of a conductive path that 
is practically two-dimensional rather 
than three-dimensional sets several 
additional limitations to the use of 
conductive glass. One of these is in 
the matter of making connection into 
the circuit. A wire fastened directly 
into a point on the film would result 
in an excessively high current density 
at that point in the film, so a means 
of applying the current to the entire 
width of the film is needed. This is 
accomplished by using an electrode 
extending along most of the width 
of the film at both ends of the path. 
Electrodes of copper foil, fused silver 
flux, and sprayed metal have been 
used. The latter two are preferred for 
aircraft glazing. Electrodes must be 
carefully installed if difficulties at the 
electrode-film interface are to be 
avoided, especially at high voltages. 

Another limitation is in the shape 
that the sheet of conductive glass may 
take. Sheets having curved ends, or of 
irregular shape, show hot spots over 
the surface of the film. While ex- 
periments with curved electrodes and 
shaped sheets of conductive glass are 
being carried out to produce uniform 
heating, these have not been com- 
pletely successful so far. Hot spots 
seem to occur along the electrodes, 
and especially at the ends of the elec- 
trodes. For the present, it is best to 
confine the glass to rectangular shapes, 
and electrodes to those that are 
straight, equal in length, and equi- 
distantly spaced. Slight inequalities in 
electrical resistance occur in the film 
itself, but these are so small that they 
cause no trouble in nonicing instal- 
lations. 

Where safety glass is not used, 
temperatures may rise to about 450 F 
before the resistivity of the film 
changes appreciably. At higher tem- 
peratures the resistance increases. 
Cold room tests using a 440-v. po- 
tential across the film have shown no 
film breakdown. Either alternating or 
direct current can be used. 

Most of the present applications of 
electrically conductive glass are con- 
cerned with production of heat 
through electrical resistivity. The vol- 
tage required to produce a given wat- 
tage per sq. ft. is given by the 
formula 


tri 
bo 


= 100( Wd ‘L) 
where E is the voltage required 
W is the wattage to be 


produced 


d is the distance between 
electrodes, and 
L is the length of the 
electrodes 
When the energy required is given 
in Btu., it can be converted to watts 
by the equation 
1 Bru. per hr. = 0.29 watts 
The energy in watts can be converted 
to Btu. per hr. by 
1 watt = 3.4 Btu. per hr. 

While the many variables, such as 
wind velocity, outboard temperatures, 
construction and location of the glaz- 
ing, make it difficult to fix upon a 
figure for the amount of energy 
needed to de-ice aircraft glazing, 
2000 to 4000 Btu. per sq. ft. per hr. 
have been mentioned. If a figure of 
3000 Bru. be decided upon, 880 w. 
per sq. ft. must be provided. This 
can be done by applying sufficient 
voltage, or by making the distance 





One of the possible uses of electrically con- 
ductive glass is for tanks in which liquids 
must be maintained at temperatures some- 
what above room temperature. (Courtesy 
Pittsburgh Plate Glass Co.) 


between the electrodes small. Us- 
ing several electrodes, equidistantly 
spaced and connected for maximum 
wattage output, instead of only one 
at each end of the path can accom- 
plish this result. 

Variation in the resistivity of the 
film with change in temperature is 
so small over the range between about 
20 F and 160 F that it cannot be used 
for measuring or controlling tempera- 
tures. When a temperature control is 
to be applied to laminated conductive 
glass, it is best done by imbedding 
fine wires having a large temperature 
coefficient of resistance in the plastic 
interlayer. This can be connected to 
relay circuits for proper current limi- 
tation. 
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Lower Cost Aluminum Die Castings Possible 


Through Use of Scrap Metal 


@ REMELTING SCRAP aluminum for 
direct use as die casting metal is 
worth consideration in many cases, 
for it can result in attractive cost 
advantages. In addition, experience 
has shown that aluminum wrought 
and cast products produced entirely 
from scrap metal possess performance 
and fabricating characteristics that are 
equal to those whose base is so-called 
virgin ingot. 

Perhaps a detailed description of 
one large aluminum die casting in- 
stallation which uses all scrap alu- 
minum (except for the alloying 
constituents) for die casting will 
serve to illustrate the results that can 
be attained. In this case the use of 
scrap aluminum coupled with the use 
of low-frequency induction melting 
furnaces has yielded a product of su- 
perior quality, has greatly facilitated 
general operations, and has resulted 
in significant reductions in overall 
costs. 


Method and Equipment 


The die casting products produced 
by this company include pistons, car- 
buretors, cylinders, ornamental hard- 
ware, structural members, etc. The 
casting alloys being used for these 
castings are No. 13 and AXS-679- 
Rev.3. The composition of these two 
aluminum alloys as used is as follows: 

















Alloy 
Alloy AXS-679- 
No. 13, % Rev. 3, % 
Silicon 10-12 8-9 
Copper 0.60 max. 3-4 
Iron l max. l max. 
Manganese l max. l max. 
Magnesium | 0.10 max. 0.10 max. 
Zinc I max. l max. 
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Purchased aluminum scrap in all 
of its various forms—briquettes, 
solids, borings and turnings, loose 
clippings, and foil—is accumulated 
in proper proportion as to grade in 
order to maintain current melting 
schedules. The bulk of Alloy No. 13 
requirements are met with 2S and 
3S scrap aluminum. For the copper 
bearing alloy, AXS-679-Rev.3, a num- 
ber of alloys are used, including 25S, 
195, 12, 17S and 18S, according to 
immediate availability. These latter 
compositions are blended when nec- 
essary with sufficient quantity of 2S 
and 3S to adjust to chemical specifica- 
tions. Necessary silicon additions take 
the form of pure material (1% iron, 
maximum ), and scrap copper wire is 
used as required. All scrap is stored 
according to strict classification in 
order to facilitate remelting opera- 
tions and maintain a constantly bal- 
anced inventory. 

Melting is carried out in a battery 
of 60-kw. Ajax-Tama-Wyatt twin 
coil induction units. These furnaces 
are capable of consuming 5 lb. of 
aluminum per kw.-hr., and thus de- 
liver 300 lb. per hr. each of molten 
metal. In the case at hand, this ca- 
pacity has been altered to permit 
consistent melt rates of 400 Ib. per 
hr. without entailing additional ex- 
pense, man-power, or alterations in 
equipment. Thus, with the eight units 
available, it is possible to melt, alloy, 
and deliver to the casting units some 
3,200 Ib. per hr. 

Since stirring, fluxing, settling, etc., 
is unnecessary from a metallurgical 
standpoint, unusual economies in 
man-power requirements are realized. 
When operating at full capacity as 
outlined above, the following labor 


A large producer of die castings 
has made substantial savings 
without sacrifice in quality 

by the direct use of 
reclaimed aluminum scrap. 


force has been found to be adequate: 
one furnace operator; two furnacg 
assistants; two ladle men ( for trans. 
ferring metal to the 39 casting 
units); one charge assembler; two 
laborers for moving metal; one seni. 
skilled analyst; and one supervisor 
Using average wage rates in existence 
today, actual experience over a sig. 
nificant period of time has shown 
direct labor cost figures to approxi- 
mate about $0.005 per Ib., varying 
somewhat, of course, on production 
requirements. 

Spectrographic analysis of each 
heat provides a close check on 
material being consumed, and the 
availability of complete, interlocked 
furnace records makes possible im- 
mediate alterations in metal quality 
when necessary. While the compos- 
tion of the metal in the remelting 
units tends to vary between compari- 
tively wide limits, the cushioning 
effect of the substantial bath main- 
tained in the 20-kw. holding furnaces 
produces an even final analysis. _ 

Each of the 60-kw. induction units 
occupies a floor base area of only 
4 by 4 ft. Furthermore, a self-con- 
tained tilting mechanism eliminates 
the necessity for pits or other costly 
arrangements. The lack of high am- 
bient temperatures coupled with the 
absence of products of combustion 
does away with complicated and ex- 
pensive ductwork and stacking. These 
units possess a high thermal efficiency 
which results in little heat 10s 
through radiation and leads to attrac 
tive working conditions. It is quit 
safe to touch the outer shell of such 
a furnace containing molten metal a 
1400 F, while the hand can be hela 
within a few inches of the surface 0! 
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View of a large die casting plant equipped with induction furnaces for melting and holding aluminum metal prior to casting. (Cour- 


the bath without danger of burning 
Maintenance requirements are few 
but important. Like any other equip- 
ment, these furnaces require periodic 
inspection in order to insure normal, 
eficient operation. An_ installation 
the size of the one under considera- 
tion presented initial problems at the 
outset peculiar to itself because of 
lack of any precedent. It was found 
to be most effective to train certain 
personnel in all of the construction 
and operating details of these units 
tather than to depend upon various 
divisions of existing maintenance de- 
partments. In - this manner, and 
through the medium of adequate 
control records, the entire operation 
became highly centralized, with re- 
sulting maximum efficiency. All elec- 
tric maintenance work was assigned 
laborers on each 8-hr. shift. 

ame crews received the further 
sibility of installing all new 
rent and rebuilding worn-out 

nent when necessary. Needless 


since 47 furnaces were in- 
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tesy Ajax Engineering Corp.) 


Close-up of aluminum die casting equipment with a 20-kw. induction holding furnace. 
(Courtesy Ajax Engineering Corp.) 





volved in this program, the burden 
placed upon per-pound-melted costs 
by this schedule was insignificant. 
Lining life of the holding units is 
now running 24 months, while the 
permanence of a 60-kw. installation 
can be expected to achieve almost 
indefinite duration. One such unit, 
recently rebuilt as a result of damage 
incurred through experimental work, 
was in constant service for more than 
two years, during which time an ex- 
cess of 3,000,000 Ib. of scrap alu- 
minum was melted. 

Experience with dross accumula- 
tions during these scrap melting op- 
erations have shown further remark- 
able results. Oxide losses checked over 
a three-year period have been found 
to average some 3% of the total melt. 
This figure represents “wet” skim re- 
moval, no flux of any sort having 
been used. 


Cost Reductions Possible 


As pointed out previously, the 
method described above of remelting 
scrap aluminum for direct use as die 
casting metal has attractive cost ad- 
vantages. Overall melting costs in any 
particular case depend upon many 
different factors, including current 


production requirements and the gen- 


any charge for melt loss. 

To arrive at the total savings real- 
ized in this program, the cost of the 
scrap material and alloying elements 
was added to the cost of processing 
and remelting. 

Thus, with the above savings in die 
cast metal, this program has actually 
led to a yearly money savings of as 
much as $250,000 over standard costs. 
From this actual case history, there- 
fore, it should be evident that die 
casting producers might well consider 


the adoption of such a pro 
reduce metal purchasing oes ye 
requirements. Reclaimed shania 
scrap, if properly handled and 
gated throughout the plant, cap Can by 
immediately remelted and used & 
rectly in the production of cin 
Where volume of production 
rants, acquisition of scrap 

from. outside sources will ofc 

in additional savings, and s 
arising out of allocation cap be 


avoided. 


Reclaimed aluminum scrap, if properly processed and blended to adjust to chemical speci. 
fications, can be used to produce satisfactory die castings. (Courtesy Curtiss-Wright Corp. 


eral efficiency with which furnace 
capacities can be utilized. 

Local power rates will naturally 
determine fuel costs for melting. In 


All scrap must be sorted and stored according to strict classification to facilitate remelting 
operations. (Courtesy Curtiss-Wright Corp.) 

general, with melting rates of 5 lb. 

of aluminum per kw.-hr. input, the 

cost of power in many areas is such 

as to show possibilities for savings. 

Coupled with considerations of power 

cost must be the savings that can be 

realized through reducing labor costs, 

labor turnover, maintenance and in- 

stallation expenses, and general op- 

erating overhead. The savings in these 

items in many cases result in a fa- 

vorable position for induction melting 

even where high energy rates are 

encountered. 

The installation described here pro- 
vided excellent opportunity to fully 
realize the advantages of induction 
melting. The overall charge per 
pound of metal remelted, alloyed, 
and delivered to the die casting ma- 
chines was about $0.012. This figure 
is based on an average melting ca- 
pacity of some 50,000 Ib. per day and 
an electric power rate of $0.006 per 
kw.-hr. Other items considered in 
arriving at this cost figure include: 
direct and indirect labor (excluding 
some unloading operations), main- 
tenance, necessary laboratory person- 
nel, supervision, demurrage, and all 
tools and supplies. Not included is 
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Does heat of soldering by 

itself lower the hardness 

and strength properties of 

cold rolled sheet copper? 

The tests described here 

indicate that there is no 
such effect. 
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View of test set-up showing how the thermocouple was placed in the seam. 


Soldering Does Not Affect 
Properties of Cold Rolled Copper 


by EDWIN LAIRD CADY 


@ A WIDESPREAD BELIEF holds that 
soldering heat alone can cause anneal- 
ing of cold rolled copper. It is impor- 
tant to determine the validity of this 
belief, since in many applications 
where soldering is involved sheet 
copper in the cold rolled or “hard” 
condition rather than in the annealed 
condition is required to provide sat- 
isfactory properties such as hardness, 
yield strength, or tensile strength. 
The following table, which is com- 


plete enough for purposes of general 
comparison, shows the difference in 
these properties in the cold rolled 
and annealed conditions. 

The hard condition, then, is su- 
perior in columnar strength, in resis- 
tance to wrinkling when exposed to 
temperature variations, in strength 
for use in pressure vessels, in rigidity, 
in spring quality, and in other factors 
with which the materials engineer is 
familiar. 





Cold Rolled Condition 


Annealed Condition 





Hardness 
Tensile Strength, psi. 
Yield Strength, psi. 


Rockwell B50 
50,000 or more 
42,000 to 48,000 


Rockwell F40 
32,000 or less 
10,000 















Temperatures Attained While Soldering Copper Sheet 










































Length of Seam 34-In. Single Lock Seams (5 Tests) 14%4-In. Lap Seam 

Completed, In. | i ‘ic 3 | o4 5 (One Test) 
1 80 F 85 F 80 F 85 F 85 F 75F 
2 | 90F 90 F 80 F 90 F 85 F 90 F 
3 | 11SF 100 F 95F | 100F 95F 120 F 
£ | 185 F 135F 150F 140 F 125F 230F 
Loy 280 F 190 F 320F 185 F 255 F 410F 
6* | 525F | 360F | 570F | 495F | 475F 480 F 
7 | 470F | 375F | 470F 375F | 415F 350F 
8  415F | 325F | 400F | 345F | 400F 325 F 
9 | 375F | 305F | 360F | 305F | 370F - 295F 
10 | 360F | 300F | 325F | 280F | 335F 280 F 
7 | 350F | 290F | 305F | 260F | 325F 255 F 
12 330F | 275F | 295F | 235F | 285F 240 F 

* Thermocouple located in middle of seam at this point. 


In order to find out whether or not 
the heat from soldering actually an- 
neals cold rolled sheet copper, engi- 
neers of Revere Copper & Brass, Inc., 
made some practical tests. 


Heat of Soldering 


To study the time at temperature 
during soldering, several 34-in. single 
lock seams, 12 in. long, using 16-oz. 
copper, were soldered. Similarly, one 
114-in. lap seam was soldered. 

In each seam, before soldering, one 
fine wire thermocouple was placed at 
the mid point of the seam, as shown 
in the accompanying figure. The 
thermocouple was directly beneath 
the layer of copper which would be 
in direct contact with the hot iron 


during soldering. 

The highest temperature recorded 
at any thermocouple was 570 F, and 
this temperature endured for less 
than 10 sec. Satisfactory soldering was 
done when the highest temperature 
was only 470 F. The general range 
of highest temperatures was 475 to 
525 F, the 570 F being attained only 
by the use of an extremely hot iron. 

Readings were taken at every inch 
of progress of the iron along the 
seam. The readings show that the 
copper heats up cumulatively ahead 
of the iron, that the highest tempera- 
ture is generally that directly beneath 
the iron, and that cooling down after 
the iron has passed is rapid enough 
so that the time at highest tempera- 
ture is very slight. 


Soldering a seam between two cold rolled copper sheets. 











Heat of Pre-Tinning 


It is common experience that 50. 
50 lead-tin solder drosses rapidh 
when its temperature is higher than 
700 F. This, then, is a practical limi. 
tation on the temperature at whic, 
a bath of that material can be hej 
when it is to be used for Pre-tinning 
purposes. 

Several pieces of copper, hardnes, 
range Rockwell 15-T 71 to 72, 16 
6 in. long by 5 in. wide, cold role) 
5% from the soft condition, wer 
prepared. One edge of each piece w,; 
dipped into molten salt. The tem. 
perature of the bath was held to pre. 
determined figures within +15 F 
and the duration of exposure to the 
heat was carefully regulated. The 
depth of immersion was 2 in. Hard. 
ness readings were taken of they 
edges, at distances of 1% in, 1 in. 
1% in., 2 in., and 2 in., back from 
the edge of each piece. 

Up to a temperature of 550 F, no 
softening was noted. At 700 F an 
exposure of 1 min. produced no soft. 
ening, and 2 min. produced only ver 
slight softening close to the edge 
with none at all 11 in. from the edge 

At 750 F, only a trace of softening 
was noted at the very edge of the 
piece when the time of exposure was 
held at 30 sec. This is a much longer 
exposure than is needed for good 
tinning. And because of drossing, 
750 F is too high a bath temperature 
for satisfactory results. 

From the results of this test the 
following conclusions can be drawn. 
The soldering iron produced no tem- 
peratures recorded as being higher 
than 570 F, and since this is much 
lower than any temperature at which 
softening was found, no softening 
from the effects of, the iron alone 
should be anticipated. 

Even at temperatures higher than 
those at which drossing becomes 4 
serious problem, and with exposures 
many times longer than are necessaty 
for good tinning, no softening of the 
copper was found. On the evidence 
of these tests, a pre-tinning bath 
would have to be seriously mishan- 
dled before the pre-tinning operation 
would soften the copper. 

While these tests were planned to 
find out the effects of soldering with 
the use of a-soldering iron on rela- 
tively large sheets, the tests also sug- 
gest that when soldering on a pfo- 
duction line basis, by iron or by blow 
torch or by furnace methods, a rea- 
sonably wide latitude of time and 
temperature limits can be allowed 
without softening the cold rolled 
copper. 


MATERIALS & METHODS 
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Welding Processes—Uses and 


METHODS: Welding 


Equipment 





Type of Process 


Characteristics of the Process 


Types of Equipment Available and Their Capacities 





Gas 
Welding 


Oxyhydrogen 


Oxyacetylene 


For welding low melting point materials such as alu- 
minum, lead, and magnesium; especially for welding 
aluminum sheets 1/32 to 3/16 in. thick. Surfaces to 
be joined must be clean; after welding, flux, spatter and 
excess weld metal must be removed. 


Equipment is portable if compressed gases are used. Both 
manual and automatic equipment available. Manual and 
portable equipment can be used on work-pieces of all sizes. 
Automatic welders are generally special-purpose machines, 
designed for a particular job. 








For welding steel and many nonferrous alloys; welding 
aluminum sheets over 3/16 in. thick; also used for 
deposition or hard-facing alloys (especially when applied 
to thin sections). The flame can be varied from car- 
burizing to neutral or oxidizing, depending on require- 
ments of material being welded. Surfaces to be joined 
must be clean; flux and excess weld metal must be 
removed after welding. 


Same as above. 








Pressure 
welding 


a 
| 
| 








Resistance 
Welding 


| 
| 
| 


Upset butt 





Flash butt 





| 
| 


| 
| 


A relatively new process for joining steel pipe, tubing, 
rails and sheet. Surfaces to be joined must be machined 
for smooth contact; some upset metal must be removed 


after welding. 


Equipment includes a multiple-flame oxyacetylene burner 
and burner control mechanism, pressure application and 
control mechanism, and work-piece clamping devices; 
equipment is for high production use and is not portable. 





Limited to use in small wire working plants. Ends to 
be joined must be smooth; large area of upset metal 
may require removal. 


Not generally portable; both manual and automatic ma- 
chines are used. 





For joining sheets to form strip and to weld circled 
strips and bars to form rings, and for joining sections 
Dissimilar alloys can be welded. For 
operations where speed and low cost 
important. No special pre-welding 
Flash, extrusion and spatter must 








of pipe or tubing. 
high production 
of operations are 
treatment required. 
be removed after welding. 


Equipment not generally portable; both manual and auto- 
matic high production machines are used. Sections from 
0.015 to 4 in. can be joined by this method. 


* 








Has a wide range of application in both the job shop 
and in the high production industries for joining sheet 
stock. Most metals and alloys (including some clad 
steels) can be spot welded; this is one of the most 
commonly used processes for joining magnesium alloys. 
Usually the two sheets to be joined should be near the 
same thickness; a maximum ratio of thicknesses of the 
sheets to be welded is about 4 to 1. Materials to be 
spot welded must be very carefully cleaned prior to 
welding: no post-welding cleaning or grinding is required 
except in the case of magnesium alloys which must be 
cleaned (to remove any copper picked up from the 
electrodes) and given a surface-protection treatment. 





— 


Both portable and stationary, hand and automatically 
operated machines available. Standard a.c. and ‘‘stored 
energy types of spot welders used; former have lower 
first costs and latter types make a smaller kv-a demand 
on the line. Portable battery operated units available; 
also portable units requiging air power and water connec- 
tions are made for | or 2 guns (pinch and/or push type). 
Some portable units have self-contained electrode cooling 
systems, eliminating the need for water connections. The 
guns can be manually, hydraulically or pneumatically 
operated. For repetitive operations, guns can be over-head 
supported, giving access to large work-pieces. Throat 
depth and total electrode stroke (retraction plus working 
stroke) limit the capacity of any particular gun or single- 
unit spot welder; a wide variety of capacities available. 
Automatic and semi-automatic press-type machines have 
been designed for special high production jobs. Portable 
spot welders have capacities from 0.01 to 1/8 in. in 
thickness; stationary machines weld 0.001 to 1 in. thick 
materials. 





A fast, high production method for joining sheet stock; 
straight and circular pressure-tight welds can be made 
at speeds of over 100 in. per min. Some clad steels, 
carbon, low and high alloy steels, many copper, mag- 
aluminum and nickel alloys can be joined. 
the material must be very carefully 
cleaning is required except 
which must be cleaned 


nesium, 
Prior to 
cleaned: no post 
in the case of magnesium alloys, 
a surface-protection treatment. 


welding 
welding 


and given 





Most are not portable; their control is large, expensive 
and delicate. Some seam welding guns (portable, air 
operated machines) available. Seam welders built for 
welding longitudinal, circular or transverse seams. Also, 
universal, or multipurpose, types (adaptable to either 
longitudinal or circular seam welding) 
many machines the lower welding wheel is driven, the 
upper is an idler; special purpose machines may have 
positive drive to both upper and lower wheels. Type 
(1.¢., whether longitudinal, transverse or circular), sizes 
of welding wheels, throat depth and electrode stroke all 
combine to govern the capacity of a seam welder. Mate- 
rial thicknesses of about 0.001 to 0.375 in. are weldable. 


are in use On 








(Continued on page 79) 











MAINTENANCE CUT 


Several Thousand Dollars 
Per Year with KAOCAST 


A large automobile manufacturing 
firm found that high temperatures and 
severe operating conditions were play- 
ing havoc with the doors of their 15- 
ton electric furnaces. Run 16 hours a 
day, 5 days a week, these furnaces are 
poured every 2 hours and are 
charged twice during each cycle. With 
a good grade of firebrick, furnace door 
linings lasted an average of only two 
or three days before replacements 
were necessary. 


A trial instalation of KAOCAST — 


B&W REFRACTORIES PRODUCTS 


BaW SO FIREBRICK * B&W JUNIOR FIREBRICK 
BAW 80 GLASS TANK BLOCKS * B&W INSULATING FIREBRICK 


SS Doe 


ge courtesy F ond Moto 


the B&W high temperature Refrac- 
tory Castable—was made. The KAO- 
CAST doors stood up two to three 
weeks . .. five to eight times longer 
than firebrick. As a result, doors on 
all electric furnaces of this type are 
now lined with KAOCAST. Savings in 
maintenance are running into thousands 


of dollars per year. 


Your B&W Refractories Engineer 
will be glad to show how KAOCAST 
will cut your furnace operating cost. 
Write or call him today. 


r Company 


KAOCAST, easy to vse as ordinary 
concrete, con be mixed in mortar box 
er concrete mixer. 


for installation of KAOCAST. 


Shoveling KAOCAST inte place. KAO- 
CAST can also be like ordinary 
concrete, ple in plece, or applied 
with a cement gun. 





BABCOCK 


B&W REFRACTORY CASTABLES, PLASTICS AND MORTARS 


OTHER BAW PRODUCTS 


Stationary & Marine Boilers and Component Equipment 
Chemical Recevery Units... Seamless & Welded Tubes... Pulverizers 
Fuel Burning Equipment ... Pressure Vessels... Alley Castings 


‘ WILCOX 


MATERIALS & METHODS 
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WELDING PROCESSES—USES AND EQUIPMENT 





Type of Process 


Characteristics of the Process 


Types of Equipment Available and Their Capacities 





Arc 
Welding 





D.c. carbon 


arc 


Carbon steels, copper and copper alloys, stainless steels 
and aluminum can be welded (especially when machine 
| welding is advantageous). Work is made the positive 


| pole of the arc, the carbon electrode the negative side; 
| this type of welding is usually done in down-hand and 
Prior to welding the surfaces to be joined 
must be cleaned; generally it is unnecessary to perform 


flat positions. 








A variable-voltage d.c. generator is commonly used; auto- 
matic welding machines are not portable. Machine carbon 
arc welding is more efficient than hand welding. Flux can 
be applied from a fluxed tape or in a powder or 
form. Electric motors, 


paste 
gasoline or 
used to drive the generator. 


diesel engines can be 





any post-welding cleaning or grinding. 
| 


y.c. metal The most 


ar shielded 


used welding 
most 


commonly 
metal 
this 
are all 


d.c. 
be 


and 


the 
can 


process is 

alloys 
rod, current 
Nonferrous 


and 
welding 

chosen. electrodes 
results with an a.c. arc can be 
Automatic equipment is used to make steel tubing 
| from light gage sheets. D.c. arcs are not generally used 
for welding in restricted areas. to be welded 
must be reasonably and the weld generally is 
ground to clean it 


metals 
the 


arc; 


welded by process if 
polarity 


that 


properly 


do not give good 


used. 


Surfaces 
clean 
up. 


Manual equipment is portable. Both single and multiple 
operator units and automatic welding 
Automatic metal arc machines 
manual types; 


machines widely 


used. are more efficient 


than welding for automatic welding, work 
must be positioned and either the work-piece or the weld- 
ing head can be traversed, depending on type of machine. 
Motor-generator sets are very efficient; a 200-amp. machine 
will handle a wide range of utility jobs; a 


300-amp. 
welder will take care of most large jobs. 





Hidden arc 


Uses a bare (metal) rod and granulated flux (the arc 
welding 


end of the rod is covered by the flux during welding). 
A very efficient way of welding: 
an 





generally employed as 
operation, using a 
clad copper- 
as well as heat resistant alloys 
method. Surfaces to be 
be reasonably clean before welding; some cleaning 
be desirable. 


automatic semi-automatic 
Stainless 

alloys 
this 


or 
machine. and 
and nickel 


welded by 


welding steels, 
silicon, 
can 


must 


be joined 


and snagging after welding may 








A. 


arc 


Welds in restricted areas or in overhead or vertical 
positions be made; be used 
than is possible with d.c. arcs permitting thicker mate- 
rials be welded. Process not suitable for welding 
with aluminum, copper alloy, nickel alloy, or bare steel 
rods. A.c. welding equipment has lower no-load losses 
than d.c. machines. Surfaces to be joined must be 
reasonably clean and after welding the usual snagging 
| or grinding may be necessary. 


metal 


can higher currents can 


to 





Equipment is usually automatic or semi-automatic (gener- 
ally not portable); either the welding head or the work- 
piece can be traversed, depending on the type of machine. 
Control of arc and electrode position plus mechanism for 
proper deposition of flux are required. 





single or multiple operator units. 
efficient 


Portable or stationary, 


Transformers are more than motor-generator sets. 





Inert-gas | For welding materials that are difficult or impossible 
shielded arc to weld by other processes; stainless steels, aluminum, 
magnesium, Hastelloys, nickel alloys, copper alloys, hard 
facing alloys, and silver can be readily welded. An 
inert gas for shielding the arc (either helium or argon) 
is used with either an a.c. or a d.c. arc. No filler rods 
needed with materials less than 1/16 in. thick and no 
flux is used; welds can usually be made in any position. 
Before being joined the surfaces should be reasonably 
clean; snagging and polishing may be required 
welding; aluminum and magnesium alloys 
carefully cleaned and given an appropriate 
protection treatment after welding. 


after 
be 
surface- 


must 


Water cooled tungsten electrodes are used; if compressed 
helium or argon is available, the equipment can be port- 
able; argon is cheaper than helium on a job basis. A d.c. 
inert gas arc is more efficient than an a.c. arc; the effi- 
ciency of an a.c. arc can be increased by using a high 
frequency generator (this gives a more stable arc). Both 
manual and automatic equipment available. A 500-amp. 
hand welder will weld materials up to 2% in., or more 
in thickness (depending on the weldability of the mate- 
rial); minimum thickness for hand welding is about 1/32 
in.; machine welds have been 
as 0.005 in. 


made on 


materials as thin 





| Atomic 
hydrogen 


For specialized 
not suitable. 
stainless steel 


applications where other processes are 
Automatic equipment used for welding 
tubing; high speed, high nickel and high 
chromium alloys and light gage sheets are welded with 
an atomic hydrogen ar: 


arc 


Surfaces to be joined must be 
clean, and weld spatter may need removal after welding. 


Manual equipment is portable; automatic 


ae 

for 

Tung- 
power 


equipment 
available and is portable. 
are used; customary types of 
supplies are employed (the arc is a.c.). 


machine welding is not 
sten electrodes a.c. 








Compiled from data in the “Metal Industries Catalog” 








ANOTHER NEW PRODUCT 
BY A MOLDER USING A 
DU PONT PLASTIC 


WHY NYLON 


A flying spark or metal chip...a 
machine run amuck...a squirt of 
acid. Such mishaps can’ cause seri- 
ous eye injuries to welders and 
other plant workers. 

To give workers’ eyes the greatest 
possible protection . . . protection far 


WHAT'S NEW... For penicillin powder 
inhalation, this ‘‘Aerohalor’’* is made of 
Du Pont ‘‘ Lucite’’* acrylic resin by Abbott 
Laboratories, North Chicago, Ill. Abbott 
uses ‘‘ Lucite,’’ because it doesn’t cause de- 
terioration of penicillin, looks attractive, is 
easy to clean and resists breaking. ‘‘ Lucite’’ 
also is odorless, tasteless, non-toxic and 


pleasant to the toucb. "REG. U. S. PAT. OFF. 
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beyond ordinary requirements... 
one manufacturer set out to produce 
a super-strong, light-weight safety 
goggle. In addition to extra-durable 
lenses, he needed eye cups to with- 
stand the hardest blow and resist 
heat and perspiration. They had to 
be light in weight and comfortable 
to wear. After studying various 
materials, the manufacturer found 
the material for the job in tough 
molded Du Pont nylon. 

Nylon, he found, has great com- 
pressive strength . . . high impact re- 
sistance. Even after being squeezed 
in a vise, the nylon cups snap back 
to normal shape. These goggles are 
molded to fit facial contours with 
comfort, fitted with tough lenses. 
According to the manufacturer, these 
goggles will last a lifetime... give 
the worker better eye safety than 
any previous goggle. 

The advantages of nylon, as well 
as those of other plastics in the 


PLASTIC FOR SAFETY GOGGLES? 


Du Pont family, may help you im- 
prove your own products or design 
new ones. It’s easy to get all the 
facts. Write E.I.du Pont de Nemours 
& Co. (Inc.), Plastics Department, 
350 Fifth Ave., New York 1, N. Y.; 
7 S. Dearborn St., Chicago 3, Ill; 
845 E. 60th St., Los Angeles 1, Calif. 


Safety goggles made by 
Willson Products, Inc., Reading, Pa. 


Plastics 


BETTER THINGS FOR BETTER LIVING 
. THROUGH CHEMISTRY 


MATERIALS & METHODS 



































Fiberglas Used 
for Helicopter Blades 


Helicopter blades made of molded Fiber- 
as have proved superior to some conven- 
ional types, both aerodynamically and 
structurally, according to an article in 
Technical Data Digest, July 1, 1949. The 
blades were developed for the Air Materiel 
Command by the Cornell Aeronautical 

tory. 

er om 20 in. in width, the Fiberglas 
blades are about 22 fe. long. They are 
molded integrally in a single operation 
and use a light-weight, high-strength sand- 
wich-type of construction, The sandwich 
is made from a large thickness of very light 
core material like balsa wood. This core 
material is placed between thin face layers 
of a comparatively heavy, high-strength 
material like sheet metal. The core and 
face layers are then fastened together by 
an adhesive, leaving them an integral struc- 
tural unit. 

In the new rotor blades, the face mate- 
rial is a laminate composed of multiple 
lavers of Fiberglas cloth imbedded in a 
plastic material. The cloth, which pro- 
vides the structural strength, is bound to- 
gether by the plastic so that individual 
lavers will act as a single unit capable of 
carrying both tensile and compressive loads. 

Engineers are currently considering ex- 
tending the development to make all Fiber- 
glas blades in which the balsa wood core 
will be replaced by a honeycomb core 
made of resin-impregnated Fiberglas cloth 
molded into a light cellular structure. These 
proposed blades are expected to be lighter 
and more easily fabricated than the present 
type, which they equal in lifting efficiency. 

The efficient performance of these Fiber- 
glas blades is attributed to ‘two factors. 
First, the molding process produces a blade 












al with an extremely smooth surface. Second, 
ign the sandwich-type construction gives the 
che blade a rigid cross-section, which is not 
Irs deformed by structural loads or aerody- 
at namic forces applied to it in flight. 

? 
re 
- 

if. 


@ An expansion of the possibility of using 
germanium crystals in radio and television 
applications heretofore served almost exclu- 
sively by vacuum tubes was reported to a 
conference on electron tubes and solid state 
devices at Princeton University by Rowland 
W. Haegele, Sylvania Electric Products, 
Inc. The meeting was sponsored by the 
Institute of Radio Engineers. Haegele de- 
scribed the construction and experimental 
performance of germanium crystal tetrodes 
in mixer applications, where he stated that 
the crystal tetrode offers certain advantages 
over germanium crystal diodes and triodes. 
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Developments in Automatic Hard Facing 


Automatic electric welding, in extensive 
use for a good many years, has greatly 
widened the scope of welding. Until re- 
cently this process was applied primarily 
to the joining of steel parts in fabrication, 
using the conventional mild-steel and low- 
alloy welding wires in continuous coil 
form. Now, however, with the develop- 
ment of continuous high-alloy wires, the 
field of automatic welding has been en- 
larged to include hard facing. 

H. W. Sharp, in a paper presented at 
the American Welding Society sessions of 
the Western Metal Congress in April, dis- 
cussed the developments in this field. He 
pointed out that the automatic method has 
these distinct advantages: completely uni- 
form deposits are continuously welded at 
a much higher welding speed, welding 
efficiency is higher since no hard facing 
alloy is lost in stud ends, and deposits are 
greatly superior to the best manual weld- 
ing. 

Experience has shown that the automatic 
application is readily adapted to practically 
any equipment or parts on which hard 
facing can be laid in a series of continuous 
stringer beads. This may be on a cylin- 
drical piece where beads are placed cir- 
cumferentially or on flat work where the 
deposit can be made as a series of straight 
stringer beads. 

Automatic hard facing wires are pro- 


duced on special machines which form a 
continuous tube from mild-steel strip; the 
granular or powdered-alloying ingredients 
are added as the strip is being formed. 
This fabrication method permits the pro- 
duction of material of higher alloy content 
than is possible to obtain in a conven- 
tionally drawn wire, yet retaining sufficient 
flexibility for coiling and unreeling during 
automatic welding. Wire in tubular form 
permits an almost unlimited variety of 
alloys. Iron-base materials can be produced 
with alloy content as high as 60%. 

Most of the hard facing alloys now avail- 
able as manual electrodes can be made for 
automatic application. One group of hard 
facing wires is made with alloy content 
varying between 5 and 10%. These mate- 
tials have hardness values ranging from 
35 to 55 Rockwell C hardness. Deposits of 
these materials possess good abrasion re- 
sistance in combination with impact 
strength and are low in cost. 

Another group of hard facing wires in- 
cludes those containing alloys from 10 to 
35%. This group of materials can be 
made with a high carbon content to provide 
excellent resistance to abrasion, or they can 
be made with alloys which impart heat 
and corrosion resistance. Tungsten carbide 
tube-type material is also available for 
automatic electric application to parts sub- 
ject to severe earth abrasion. 
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YOU HAVE THE ANSWER TO | 


MANY TOUGH MATERIALS PROBLEMS 














If you use an Ace hard rubber comb, you have a materials 


testing lab right in your pocket, for a good comb has to meet specs 
that are tough! 


It’s light and thin, but shows amazing strength in taming knotty hair 
and surviving 6-ft. falls. It gets covered with oil, doused regularly 
in hot water and sterilizing chemicals, yet a genuine hard rubber 
comb lasts for years. 


It’s a good example of fabricating, too. It starts as a molding. The 
teeth are machine-cut. Finally, a series of grinding and polishing 
operations give it that smooth, satiny feel. 


Best for nearly 100 years, there still is no other material as good for 
combs. It shows you why Ace hard rubber is preferred in thousands 
of parts for machines, appliances, automobiles, 


furniture, etc. Other important Ace plastics also 
available. 





























11 MERCER STREET @ 


NEW YORK 
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Properties of Aluminum Alloys 
at Elevated Temperatures 


Over the past few years, there has been 
increased interest in using aluminum alloy; 
at elevated temperatures. A report of the 
creep behavior of a number of alloys of 
current interest was recently made by J, 
Dorn and T. E. Tietz at the annual Meeting 
of the American Society for Testing Mg. 
terials, June 1949. The alloys selected fo; 
their investigation were classified into two 
major groups as follows: Class I, alloys 
which are not hardenable by precipitation. 
including 3S-H12, 3S-H18, 52S-H32, and 
52S-H38; and Class II, alloys which are 
precipitation hardenable, including 61S-T¢ 
(bare) and 24S-T3 (bare). 

The creep and stress-rupture characteris. 
tics of these alloys were studied from 9% 
to 400 F for times up to 1000 hr. It was 
found that alloy 24S-T3 exhibited the best 
resistance to creep and stress rupture, and 
61S-T6 was second best among the alloys 
tested. The order of resistance to creep and 
stress-rupture among the cold-rolled metals 
was 52S-H38, 52S-H32, 3S-H18, and 3S- 
H12. Little difference, however, was noted 
between 52S-H32 and 52S-H38 at 300 and 
400 F. Cold rolling appears to improve the 
creep and stress-rupture resistance of the 


| work hardenable alloys. 





Importance of Precise 
Surface Finishing 


Development of ways to define and 
clearly designate surface finish require- 
ments of instruments is essential, according 
to the paper by J. A. Broadston, presented 
at the semi-annual meeting of the American 
Society of Mechanical Engineers, June 1949. 

He pointed out that precise surface finish- 
ing instructions once could be completely 
ignored, but the trend from skilled crafts- 
men and simplicity of design to machine 
operators and complexity has made propet 
designation and control of surface quality 
a vital design consideration. 

Surface finishes are controlled in many 
shops only through a series of trials and 
errors, he said, and many product failures 
that occur in final performance tests af¢ 
found to be the result of improper surface 
finish. However, the machine operator ' 
not to be blamed for failures. The respon? 
sibility for surface finish control has shifted 
from the shop to the engineering depatt- 
ment. The task of determining such exact 
surface finishes and of clearly designating 
them to machine operators now belongs 
there. 


MATERIALS & METHODS 
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Effect of Temperature 
on Properties of Titanium 


Relatively little is known about the 
effect of temperature on the mechanical 
properties of titanium. To obtain some in- 
formation on this, an investigation was 
carried out by R. L. Bickerdike and D. A. 
Sutcliffe, and their findings are reported 
in Metallurgia (English), Apr., 1949. 

The chemical analysis of the titanium 
used is listed below: 


Titanium — 99.68% 
Oxygen _- 0.19% 
Silicon — 0.07 % 
Carbon —— 0.05% 
Iron == 0.05% 
Aluminum — 0.02% 
Manganese — 0.002 % 
Cobalt —-- 0.001% 
Nickel —- trace 


The tensile and hardness properties of 
this analysis were determined at room 
temperature and then at 572 and 932 F. 
Below are given the results of the tensile 
tests: 


Room 

Temp. 572F 932F 
Maximum Stress 
(tons persq.in) 41.1 17.3 12.2 
% Elongation 33.2 25.3 16.6 


It appears from the room temperature 
results that small quantities of impurities 
found in the present case more than 
doubled the room temperature hardness 
and increased considerably the tensile 
strength. In spite of the impurity content 
it was found that the metal could be cold 
worked. 


Evaluation of Surface Preparation 
Methods for Metallizing 


While metallizing is a convenient and 
economical method for repairing and re- 
building the surface of worn parts, the 
surface preparation pr:or to metallizing can 
result in a reduction of the fatigue re- 
sistance of the part. In a papet presented 
at the annual meeting of the American 
Society for Testing Materials, June 1949, 
W. L. Williams reports on the work done 
on this problem, and gives some useful 
information on selecting the proper method 
of surface preparation. 

The four conventional methods of sur- 
face roughening, namely, electric bonding, 
grit blasting, rough threading, and groov- 
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CASTINGS 


In... 


MEEHANITE~ 
ABK METAL 


GRAY IRON 
(plain or alloy) 





@ American Brake Shoe research and advanced foundry techniques 
can benefit you. When you refer your requirements to Brake Shoe, you 
get sound, clean, metallurgically correct castings, and machined rejects 
are low. You also receive the advantage of impartial recommendations 
as to metal types, such as: 


Meehanite® — a series of controlled irons in 3 general groups 
to meet specific requirements; general engineering, heat resis- 
tant, corrosion resistant. 


ABK Metal — a premium grade alloyed iron with outstanding 
abrasion resistance. 


Engineered Gray Iron — a series of engineering cast irons 
with controlled properties and good machinability. 


At Brake Shoe’s large and well-equipped production foundries in 
Mahwah, N. J., Melrose Park, Ill., and Baltimore, Md., castings of 
widely used types can be made — light, medium or heavy weight, green 
or dry sand, or all core assemblies — as well as difficult or special pur- 
pose types. 

Whatever your present or future needs for cast parts may be, send 
your specifications to Brake Shoe for expert recommendations. 
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& = Ajax Induction Holding Furnace 
© at Mid Western Die Casting Co.. 
; Chicago, Illinois. 
1 
| 
‘ 
4 


BETTER PRODUCTION 
THROUGH TOP PERFORMANCE 
iS THE AJAX RECORD 


Ajax-Tama-Wyatt induction furnaces are 
used in the United States and abroad for 
melting and holding aluminum alloys in 
die casting, permanent mold, and sand 
foundries. 


No flux or mechanical stirring is neces- 
sary. The metal is in constant gentle circu- 
lation assuring complete blending of alloys, 
and a uniform temperature throughout the 
metal. 


Electric energy costs less than fuel and 
avoids danger of overheating. Completely 
automatic temperature controls hold metal 
to within 5°F., at the lowest possible tem- 
perature for perfect casting. With an Ajax 


AJAX ENGINEERING CORPORATION - 


AJAX 


TAMA-WYATT —— 


\ AX TAMA-WYATT 


INDUCTION FURNACES 
for Aluminum Alloys 





the yield for perfect castings is exception- 
ally high. 


There are no fumes and operation is 
practically noiseless. Shops are cooler, more 
comfortable — manpower efficiency is in- 
creased. Shop space is increased, for an 
Ajax Holding Furnace takes an average of 
30 to 40 percent less floor space than any 
other furnace. 


The Ajax companies have been pioneers 
in induction melting of metals since the 
first World War. To date they have in- 
stalled more than 400,000 KW. of furnace 
capacity in the United States alone. This 


is the background of experience behind 
every Ajax installation. 


Trenton 7, New Jersey 


NOUN MELTING FURNAGE 
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= Companes 


— METAL COMPANY, Non Ferrous ingot Metels and Alloys for Foundry Use 
KX ELECTROTHERMIC CORP... 


Ayan Northrup Magh Frequency inductor Furnaces 


Ajax ELECTRIC CO., INC... The Agr Hultgren Electric Selt Bath Furnace 
AJAX ELECTRIC FURNACE Corp. Ayan Wyatt Induction Furnaces for Mettng 











ing and knurling, were investigated. S¢. 
lection of the method for preparing sy;. 
faces for metallizing depends to a cop. 
siderable extent on the nature, size and 
shape of the part. Nevertheless, in many 
cases, particularly for cylindrical parts 
any one of a number of procedures can be 
chosen. In such cases, the grit-blast method 
of surface preparation is to be saat 


preferred, provided the bond strength j; 
adequate. In the case_of quite soft mate. 
rials, at least, the endurance properties 


will not be affected other than by loss in 
strength due to undercutting. Grit blasting 
prior to metal spraying is recommended 
for parts subjected to both bending and 
torsional stresses. 

The experimental results indicate that 
electric bonding introduces more serious 
notch effects than either rough threading 
or grooving and knurling. 
latter two 
amount of 


However, the 
require a_ greater 
undercutting to be 
on a part being reconditioned. Conse 
quently, in small parts, where the effects of 
undercutting are felt the most, the added 
loss in strength due to the extra under- 
cutting can overshadow the notch effects. 
The electric-bond method would be better 
for parts under about 1-in. dia., and either 
the rough threading or grooving and 
knurling process for shafts of larger sizes 
This size effect occurs with both bending 
and torsional stresses. 
course, 


processes 


pert rmed 


Electric bonding, of 
must be used on steel of any size 
if the steel is too hard to machine. 

These tests have been conducted on 
relatively soft machinery steels which are 


not expected to be very notch sensitive. 
Harder materials undoubtedly would be 
damaged to a greater extent from the 


notches introduced by the surface prepara- 
tions. 


Properties of Gray Cast Iron 
Containing Boron 


Although it has been generally known 
that boron increases hardness and weatf 
resistance of cast iron, specific information 
on the effect of boron on cast iron propet- 
ties has been somewhat limited. In the 
Journal of Research, May 1949, A. !} 
Krynitsky and Harry Stern reported 
results of a study on the effect of boro 
in plain gray cast irons. 

The carbon content of the irons invé 
gated varied from 3.3 to 4.1%, ana 
silicon content from 1.4 to 2.7%. im 
irons were melted in high-frequency incuc- 
tion furnaces, and boron in the form 0! 
ferro-boron was added to the molten metal 


MATERIALS & METHODS 
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in amounts ranging from less than 0.001 


o up to 0.48%. . a 
Information was obtained on solidifica- 
i. tion characteristics, strength, hardness, 
~ microstructure, and chilling properties. In 
rd veneral, the results of the investigation 
ms showed that boron increased the depth of 
en chill of cast iron as well as its hardness. 
od Boron was also found to decrease the 
" size and quantity of graphite particles, to 
increase the free carbide content, and to 
“i produce an undercoating effect which be- 
in comes more pronounced with greater per- 
ing centages of boron. 
led 
ind 
hat 
us 
ue @ A method for the colorimetric determi- 
he nation of aluminum in steel has been de- 
- vised by L. G. Bassett and S. E. Wiberley 
4 at Rensselaer Polytechnic Institute, and is 
a described in a recent issue of Analytical 
~ Chemistry. For a simple, rapid and accurate 
™ determination of small quantities of alumi- 
4 num in steels, the sample is dissolved in 
- nitric and perchloric acids. It is then 
a fumed, cooled, diluted and electrolyzed in 
sd a water-jacketed mercury cathode cell until 
free of iron. The aluminum salt of 8- 
‘. hydroxyquinoline ( 8-quinolinol ) is formed 
+f in a buffered acetic acid solution. The salt 
_ is extracted with chloroform and the color 


intensity of the resulting solution is mea- 
sured with a suitable colorimeter or spectro- 
photometer. 


A New Bright 
Nickel Plating Solution 


A new cobalt-free solution for bright 
nickel plating is reported in Sheet Metal 
Industries (British), June 1949. According 
to the article, the solution is cheaper to 
maintain and can be used without any 
change in equipment. The deposit obtained 
with this new solution, called Gleamax, 
bright and ductile and no trouble has 
been experienced with pitting. 
Che bath is easy to maintain and control 
production work, and has been success- 
used on brass, steel and zinc die cast 
ts. The one precaution that must be 
Ken is to electrolyze the solution periodi- 
ily at a low current density with dummy 
hodes to keep it free from metallic 
\tamination. 
The solution is maintained at a tempera- 
ture of 120 to 130 F, has a pH value of 
to 3.8, and is operated at a current 
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. Me To supply bearings for high 
PROBLEM: speed pume handling steam 
condensate at over 300°F, 300 PSI... to function 

without conventional lubrication ... requiring 


no maintenance. 
% Morganite Self-Lubri- 
SOLUTION: cating Carbon Bearings 
— immune to high temperature ese HON- 
corroding ... capable of withstanding 
high speed and heavy loading without 
attention. 




























The fact that Morganite carbon 
bearings are standard equipment in this 
well-known condensate return pump is conclusive proof of 
performance in severe service. In this and many other applications, 
Morganite self-lubricating bearings, seals and rings have repeatedly 
demonstrated their ability to effect important economies by elim- 
inating lubrication problems, reducing maintenance and permitting 
placement of bearings, seals, etc., in inaccessible locations. 


see our 
CATALOG 


SWEET S File 
+ PRODUCT BFL Cmins 






FOR DETAILS consult the 
Morganite Catalog in Sweets 
File for Product Designers; for 
engineering counsel or specific 
proposals, call in a Morganite 
sales engineer - no obligation. 
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INCORPORATED 


LONG ISLAND CITY 1, NEW YORK 
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TRADE MARK 


Manufacturers of Morganite Carbon Brushes for all motor 
and generator applications, and Morganite Carbon Piles 








Sheet steel kitchen cabinet assemblies at Tracy Manufacturing Company are Duridized in this power spray 
washer for long paint lite and overall product protection. 


Luridize FOR LASTING 
PAINT AND METAL PROTECTION 


At A Minimum Cost 


The process is economical and simple to 








CHEMICALS 
control — uses a single chemical, 
— “DURIDINE”’ hich bi leani 
auét paoosine , which combines cleaning 
AND PAINT BONDING and phosphate coating—requires only a 
Granodine * mild steel power spray washer. Duridizing 
Duridine * . : ‘ 
Reding % is equally suited to plants operating on 
Litholorm * full scale large, production; and to plants 
Thermoil-ranodine % 


faced with intermittent production. 
RUST REMOVING 


AND PREVENTING - a : 
DURIDINE” is made, sold and serviced 
Deoxidine * 


yee by a pioneer in the field of rust proofing. 
PICKLING 


ge: aap ® SPECIFY DURIDIZING 
FOR BETTER FINISHING 


Write for illustrated folders on “Duridine”, and other A C P 
Phosphate Coating Chemicals—Cold Spray “Granodine’, 


“Thermoil-Granodine” and “Lithoform’. 








Pioneering Reseaith 4nd Development Siace 1914 


AMERICAN CHEMICAL PAINT COMPANY 
AMBLER py PA, 


Manufacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
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density of 30 to 35 amp. per sq. ft. Np 
organic wetting agent is present, which 
reduces trouble with foaming. The throy. 
ing power of the solution is equal to tha 
of cobalt nickel at the same current density, 
and the brightness appears to be better than 
the cobalt type on poorly polished surfaces 
This latter feature is a decided advantage 
where the work consists of cheap steel 
pressings that do not warrant expensive 
preparation. 


Producing Large Magnesium Castings 


Magnesium castings of 2 and 3 lb. were 
produced in Germany during the war on a 
novel, fully-automatic machine, described 
in a report, “Mahle Die Casting Machine 
and Dies,” now available from the Offic 
of Technical Services, U. §. Department o| 
Commerce. The die casting machine is of 
a novel hot chamber injection design. 

It is felt that if a fully automatic die 
casting machine with a device to protect 
the operator from molten magnesium could 
be designed using principles of the Mahle 
machine, a more uniformly high quality 
output might be achieved than is now 
possible. Particularly worthwhile would 
be the use of high hydraulic pressure for 
all operating and locking pressures of the 
press, as well as for operating and locking 
the cores, and for ejection of the castings 

The report suggests that the construction 
of dies utilizing fabricated base plates and 
cylindrical “screw-in” lugs is an economical 
measure which may find application in the 
construction of dies for plastic molding 


Cast Steels 
for Low Temperature Service 


Cast steels are finding wide use as com 
ponents of industrial and military units that 
are subjected to high stress concentrations 
and low operating temperatures. There- 
tore, good toughness at low temperatures 
is required under these conditions. J. ! 
Wallace, in his paper “Effect of Alumin 
and Vanadium on Toughness of High Ha 
enability Cast Steels,” presented at the 
nual meeting of the American Found 
men’s Soctety, May 2-5, 1949, points « 
that such engineering applications requir¢ 
a fine-grained, fully-hardened and tempered 
steel. The problem investigated and re- 
ported on in this paper is: what combina- 


MATERIALS & METHODS 
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tion of alloys and what grain refiner will 
produce optimum toughness? 

Of the three high hardenability steels 
employed in this investigation, a medium 
manganese-nickel-molybdenum steel ap- 
peared to produce the best toughness, fol- 
lowed closely by a low manganese-chro- 
mium-nickel-molybdenum steel with a high 
manganese - chromium - molybdenum - steel 
definitely undesirable for components 
requiring high toughness. A survey of the 
literature indicated that aluminum, tita- 
nium, vanadium and zirconium could be 
used as effective grain refiners. 

The results of this work show for the 
steels investigated that the aluminum-re- 
fined steels are more suitable for purposes 
requiring toughness than vanadium-refined 
steels. The literature contained some infor- 
mation that titanium was deleterious to 
high impact resistance. Little conclusive 
information was available on zirconium, 
however, and an investigation of the eftect 
of this element should be considered for 
future work on this subject. 

There are many other factors which_in- 
fluence the use of either aluminum or 
vanadium. These include the greater 
availability, lower cost, and lower strain 
aging rates of aluminum stéels compared 
to the strengthening effect, better welding 
properties and superior high temperature 
ehavior of the vanadium steels. 


Piercing and Blanking 
Silicon Sheet with Liquids 


An investigation conducted to deter- 
mine the practicability of using a liquid 
instead of metal punches to produce blanks 
from silicon sheet steel has been concluded 
with successful results by engineers of 
General Electric’s Works Laboratory. 

As opposed to the ordinary methods of 
using a metal punch and die, this method 
substitutes a column of oil for the punch. 
The oil can be effectively channeled back 
and reused, eliminating the use of metal 
punches, which are worn out rapidly on 
silicon sheet steel. 

is possible through this method to 

soft, unmhardened steel dies, which 

not be done with the conventional metal 

h. The engineers have determined that 

each particular size and thickness of 

it is mecessary to calculate the par- 

ucular impulse force to achieve a satisfac- 
tory blank. 

[he development of this method, while 
still in an experimental stage, has indicated 
that satisfactory blanks can be made. 
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Ore of the biggest advantages of Moore Rapid Lectromelt 


Furnaces, like the Size OT Lectromelt pictured above, is the 
large production economies provided by the top charge 
feature. For top charging sharply reduces the down time of 
Lectromelt furnaces and cuts the labor costs of charging. 
Also, actual operation data shows that refractory mainte- 
nance is reduced and that fewer electrodes and less power 


are consumed per ton of production with Lectromelt furnaces. 


For superior quality and efficient operation in metal melting, 
specify Lectromelt Furnaces. They’re available in capacities 


ranging up to 100 tons. Write today for complete details. 


PITTSBURGH LECTROMELT FURNACE CORP. 


PITTSBURGH 30, PA. 


manufactured in: CANADA, Lectromelt Fur- 
naces of Canada, Ltd., Toronto 2; ENGLAND, 
Birlec, Ltd., Birmingham; SWEDEN, Birlec 
Elektkougnar A/B, Stockholm; AUSTRALIA, 
Birlec Ltd., Sydney; FRANCE, Stein et Roubaix, 
Paris; BELGIUM, S. A. Belge Stein et Roubaix, 
Bressoux-Liege; SPAIN, General Electrica Es- 
panola, Bilbao; ITALY, Forni Stein, Genoa. 
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EVERLASTING FASTENINGS 


es to f over common steel 


1—-Resistance to Rust and Corrosion 7—Easy to Clean 
‘2—Resistance to High Temperatures 8—High Strength 
3—Non-Magnetic §—Long Life 
4—-Non-Sparking 10—Lower Ultimate Cost 
5—-Re-Usable 11—-Resistance to Fatigue 
6—-Attractive Appearance 12—Easy to Plate or Finish 
13—Resistance to Abrasion and Wear 


COMMON STEEL—lower first cost ONLY 


An amazing combination of advantages in favor of non- 
ferrous and stainless steel bolt and nut products over common 
steel at only a slight additional cost . . . in many cases only 
a fraction of a cent per piece. 


OVER 6,000 ITEMS IN STOCK 


The widest assortment of bolts, nuts, screws, washers, rivets 
and accessories from a single source in from three to ten 
different metals, including 


BRASS, BRONZES, COPPER, MONEL 
AND STAINLESS STEEL 


For Quick Response on requests for catalog and samples, 
wire or write direct to Inquiry Department. 


THE H. M. HARPER COMPANY 
8220 Lehigh Avenue 
MORTON GROVE, ILLINOIS 


New York Office and Warehouse —200 Hudson Street, New York 13 
Los Angeles Office and Warehouse — 835 East 31st St., Los Angeles 11. 


BRANCH OFFICES: Atlanta, Cambridge, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Grand Rapids, Les Angeles, Milwaukee, Ockland, 
Philadelphia, Pittsburgh, St. Lovis, Seattle, Toronto (Canada). 


-EVERLASTING FASTENINGS 


MATERIALS & METHODS 








New Materials and Equipment 


High Strength Fasteners Are Self-Locking 


Self-locking fasteners Phat are vibration- 
proof and mechanically shock-proof, and 
that have a variety of uses in industry are 
being produced by Interlock Corp., 1060 
Broad St., Newark 2, N. J. The fasténers 
operate on a simple push-pull system. The 
plug part of the fastener locks upon straight 
insertion into the mating fixture. 

This fastening system is applicable to 
both round and flat-pin plugs and they can 
be made in any given size. Self-locking 
plugs of less than %4-in. total length but 
capable of withstanding an 80-lb. pull are 
being used for printed circuits, hearing aids, 
etc. On the other hand, a fastener is being 
designed for use in deck arrestor gear for 


is self-locking connector is being used in 
lroad cars as an upper berth strap holder. 


aircraft carriers with a strength of over 
90,000 Ib. 

Another typical use is as an upper berth 
strap holder in pullman cars. In this appli- 
cation the base plate is screwed to the ceil- 
ing and the strap connected to the shackle. 
Attached to the shackle is the basic unit. 
The tensile strength of this design is over 
5000 Ib. 


Automatic Selective Hardening 
Equipment for Cylindrical Parts 


Continuous selective hardening of cylin- 
drical parts at feed rates to 6 in. per sec. 
is possible with the radio-frequency hard- 
ening system recently developed by the 
Westinghouse Electric Corp., E. Pittsburgh. 
Operation can be made completely auto- 
matic when the cylindrical parts are of such 
design that they can be hopper-fed into 
an automatic loading device. When the 
work has been turned, milled or drilled so 
as to necessitate orientation to insure hard- 
ening in the proper places, the magazine 
of the automatic loading device must be 
manually loaded. After hardening, parts 
can be moved to the next production step 
via conveyor belt. 

The equipment consists of three major 
components: automatic loading device, hori- 
zontal rotating scanner, and industrial ra- 
dio-frequency generator. The automatic 
loading device consists of a magazine, de- 
signed to accommodate a particular cylin- 
drical part properly oriented (if orienta- 
tion is ummecessary a hopper can_ be 


substituted); a gate release, solenoid-op- 
erated to drop the work pieces in succession 
on a conveyor belt; and a conveyor belt to 
deliver work to the in-feed of the scanner. 

The horizontal rotating scanner feeds the 
work through a work coil and spray quench 
assembly. Uniformity of case depth is ob- 
tained by controlled feed; concentricity of 
the case is insured by positive guide and 
rotation of the work about its longitudinal 
axis. 

The industrial radio-frequency generator 
used with this equipment is a standard 
Westinghouse 10-kw., 450-kc. generator. 
Larger or smaller units can be used, depend- 
ing upon the diameter of the work cylinder 
and the feed desired. 

This equipment can be used to harden 
a wide variety of cylindrical parts in any 
desired pattern. Automatic selection of the 
proper electronic control for any particular 
part is made by a multi-prong plug, at- 
tached to the magazine for that part. The 
plug is wired so that the proper electronic 
circuit components are set up immediately 
when the plug is inserted. 

This equipment can be adjusted to handle 
shafts within the following limits: length, 
2 to 16 in.; dia., 48 to 2 in.; feed, to 6 
in per sec., depending on the diameter of 
the work shaft and the power output of 
the generator. 


@ Several new uses for expanded metal 
have been announced by the Penn Metal 
Co., Boston, Mass. One of the applications 
is self-service carts, where expanded metal 
provides a sturdy light-weight material for 
the baskets. 











New Materials and Equipment 


(CONTINUED) 





Tube Ends Formed Rapidly in New Automatic Machine 


A new tube forming machine that re- 
quires only 10 sec. to close completely the 
end of a 4-in.-dia. tube with 4-in. wall 
thickness has been announced by the Fed- 
eral Machine & Welder Co., Warren, Ohio. 

With the use of removable dies, this 
general purpose machine is suitable for a 
variety of job applications. Once the ma- 
chine has been initiated by a push button 
at the operating station, the forming cycle 
is fully automatic. For short runs of special 
work, manual operation is provided, con- 
trolled by means of a selector switch, with 
separate push buttons for control of the 
clutch, chuck, and current initiation. A hand 
lever, in this case, controls the platen tra- 
verse. 

Brass, aluminum, copper, carbon steels, 
and most alloy steels, including stainless, 
are being successfully worked by the proc- 
ess, and experiments indicate that other 
metals also will lend themselves to this new 
metal-working technique. 

The traverse speeds are infinitely vari- 


able from 0 to 100 in. per min., and the 
8-step spindle speed ranges from 40 to 
150 rpm. The three-segment die and three 
transformers permit equal loading of each 
phase of the conventional three-phase sys- 
tem, thus providing economical operation 
due to the lighter electrical demand. 

Accurate control of forming tempera- 
tures provides even heating which prevents 
work hardening or formation of strain flaws, 
thus eliminating annealing and _ post-heat- 
ing normally required by other methods. 

The quality of the product formed is also 
accurately controlled, producing scale-free, 
smooth surfaces, no porosity, no twisting of 
the tubing during forming, and the metallic 
structure of the work kept within con- 
trolled limits. 

Although generally built in nominal sizes 
to accommodate work ranging in diameter 
from % to 4 in., 4 to 8 in., and 8 to 16 
in., machines can be built for working 
tubing of almost any diameter or wall thick- 
ness. 





A new metal-working technique is used in this machine designed to form tube ends. 





Bench-Type Electric Furnaces 


A new series of bench-type electric fur- 
naces has been announced by the Thermo 
Electric Manufacturing Co., 493 W. Locust 
St., Dubuque, Iowa. In these furnaces, des- 
ignated Series 1500, current input can be 
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for Heat Treating Small Parts 


regulated anywhere from 5 to 100% time 
“on,” and any desired temperature from 
350 F to maximum can be selected and held. 
The furnace can be operated continuously 
at temperatures up to 1650 F, and inter- 





mittently to 1900 F. The instrument Panel 
also houses an indicating pyrometer cali. 
brated in both Fahrenheit and Centigrade 
scales, a toggle switch and neon signal light 

These furnaces are especially suited {o, 
laboratory work such as ashings, ignition; 
fusions, process control, etc., and are _. 
excellent for hardening and tempering smaj| 
steel parts and tools. 

Heating elements are embedded in fp. 
fractory plates forming the sides, top and 
bottom of the heating chamber to insure 
even distribution of heat, protection agains 
physical damage, and to minimize oxida. 
tion. The top and bottom plates are inter. 
changeable, as are also the sides, and any 
plate can be replaced without dismantling 
the furnace. . 

The furnaces are built in two chamber 
sizes: 4 in. wide, 314 in. high, 41/4 jp. 
deep, and 4 in. wide, 314 in. high and 9 jn. 
deep. Separate models are supplied for op. 
eration on 115 and 230 v. 


@ An automatic power screw driver that 
drives up to 30 screws per min. has been 
developed by the Reed-Prentice Corp 
Worcester, Mass..,A feed mechanism feeds 
screws one at a time from the hopper t 
the driver. One movement of the trigger 
automatically delivers a screw to the power 
driver, where it is held by a set of jaws. 
By pressing forward on the air gun the 
screw is driven into the workpiece. The 
unit can handle self-tapping machine or 
wood screws from No. 4 to 10, up to 154 
in. in length, either slotted, recessed or 


Phillips head. 


Power Saws 
for Cutting Nonmetallic Materials 


A series of saws designed for cutting 
nonmetallic materials such as glass, por- 
celain and masonry materials has been an- 
nounced by the Martin Fireproofing Corp., 
2200 Military Rd., Buffalo 7, N. Y. 

Some of the features of this equipment 
include: (1) a cutting table that can be 
adjusted for cutting material of varying 
thickness; (2) all working parts of the 
blade assembly function as a single unit, 
mounted on a pivoted arm; (3) the frame 
is of angle iron; and (4) the saws ar 


’ portable. 


To meet the various cutting needs, som 
of the saws are designed for dry cuttin 
while others are designed for both wet an 
dry cutting. The latter type can be changed 
over quickly from one method to the other. 
For wet cutting the saw utilizes a self-prim 
ing pump and water jets spraying against 
the blade. 


MATERIALS & METHODS 





















Pictures courtesy of Oneida Products Corp. 
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The greater strength and toughness of N-A-X HIGH-TENSILE steel permits 
weight savings of up to 25% in section—and still affords maximum protection 


against injuries from traffic accidents. 


Its superior fatigue-resistance and excellent weldability prolongs this safety- 


factor ... reduces maintenance costs over more miles and under all conditions. 


If you manufacture a product requiring high strength, toughness and good 


weldability, it will pay you to investigate N-A-X HIGH-TENSILE. 


GREAT LAKES STEEL CORPORATION 


HIGH-TENSILE STEEL N-A-X Alloy Division bd Detroit 18, Michigan 
UNIT OF NATIONAL STEEL CORPORATION 
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How the right adhesive cut 
production cost 75% 


Old method took 10 minutes — 3M Adhesive method 
takes 1 minute for this brace and splint manufacturer 





3M ADHESIVE IS BRUSHED ON METAL 
—second worker smooths felt into 
place using only hand pressure. Entire 
operation is completed in less than 1 
minute—a better product results. No 
matter what fastening method you 











now use for your product, there’s a 
good chance to save money if you 
switch to an adhesive. Send for free 
copy of “3M Adhesives in Industry” 
Write our Adhesives and Coatings 
Division in Detroit, Dept. MM-849. 


OLD METHOD OF ATTACHING FELT 
padding to metal humerus splints 
made by Zimmer Manufacturing Co., 
Warsaw, Indiana. This method took 
skilled worker 10 minutes, gave uneven 
surface to felt. Replacing sewing with 
3M Adhesive EC 104 drastically re- 
duced both labor cost and production 
time for this manufacturer of modern 
fracture equipment, splints and braces. 


ADHESIVES 





MADE IN U.S.A. BY MINNESOTA MINING & MFG. CO., st. Pout 6, Minn., 
also makers of “Scotch” pressure-sensitive tapes, “Underseal”, 
“Scotchlite”, “3M" Abrasives 
ADHESIVES AND COATINGS DIVISION, 

411 Piquette Avenve, Detroit 2, Michigan 


General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. 
In Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 
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New Materials 
and Equipment 


New Nonmetallic Materials 
for Many Uses 


Phenolic Molding Powder 

Development of a phenolic molding 
powder which is claimed to have outstand. 
ing heat resistance and improved gloss an 
surface finish has been announced by the 
Monsanto Chemical Co., Plastic Diy, 
Springfield, Mass. This new molding poy. 
der, designated Resinox 10231, was de. 
veloped to meet the demand for a phenolic 
powder that withstands extremes of thermal 
shock and still retains a high degree of 
gloss. 

In company tests, the plastic has with. 
stood exposure to temperatures ranging 
from 400 to 500 F for more than 100 hr 
In another test, the material was transferred 
immediately from room temperature to 4 


hot oven without any evidence of the 
blistering that usually results in tests of 
less resistant material. In addition, molding 


properties are said to be improved. It is less 
critical to mold and has established a fast 
cure cycle. 


Laminated Phenolic Punching Stock 

The addition of laminated phenolic 
punching stock to its line of fibrous struc- 
tural and insulating materials has been an- 
nounced by the Rogers Corp., Manchester, 
Conn. The stock can be supplied in standard 
thicknesses as sheet or punched parts to 
meet NEMA specifications XP and XXP. 

Employing the beater addition process, 
the company uses its own raw materials 
Special formulations can be produced t 
meet special requirements, including com- 
bining a melamine cover sheet with the 
basic phenolic stock. Complete tool, die- 
making and fabricating equipment is also 
available for production of punched pieces. 


Electrically Conductive Laminated Plastics 

Laminated plastics containing conductive 
material which enables paint application to 
surface areas by the electrostatic spraying 
process are being produced by the Panelyte 
Div., St. Regis Paper Co., 230 Park Ave., 
New York 17. The laminates were <e- 
veloped jointly with Servel, Inc. 

Servel now paints all refrigerator parts— 
metallic and plastic—electrostatically. Ma- 
terials to be sprayed pass through a field 
charged with high voltage static electricity. 
Magnetism attracts paint particles, spraye¢ 
under low pressure of 20 Ib. to flat as well 
as rounded surfaces of the refrigerator parts 
producing equal dispersion of paint. Up- 
wards of 40% of paint normally wasted 
is said to be saved. 


Graphite-Filled Nylon 
Graphite-filled nylon in the forms 0 
rods, cylinder and strip is now commercially 


MATERIALS & METHODS 


It can show you 


the heartbeat of a car radio— 









Iding 
tand. 


ir You could cover pages with cal- 
Div, ) culations about a car radio vibrator. 
Pow. . \ ss You could fill sheets with figures on 
- inertia and elasticity of its vibrating 
‘mal . elements—and yet not be sure exactly 


how the rapidly moving parts do be- 
have in action. 

This is where high speed movies come 
in—the kind of “slow motion” you get 
from the Kodak High Speed Camera. It’s 
a simple, direct means to record and 
study high speed repetitive mechanical 
motion ... the only way to see dynam- 
ically what happens in non-cyclic high 
speed action. 

The Kodak High Speed Camera can 
take a second of action and spread it over 
three minutes. It can put flash marks along 
= the side of the film that time the motion 
ot, ) P accurately. Its optical system gives the 
| extra picture sharpness you need to see 

a vital point clearly. 





Lic 


This camera is a single unit with one 

motor, complete in itself and easy to 

o F 7 operate. If you would like to know how it 
d works and how it can help you, send the 


‘ | coupon. 
. . 7 e 0 a EASTMAN KODAK COMPANY 


Industrial Photographic Division 





Ugh Specd mg 


Gamera 


“Kodak” is a trade-mark. 


EASTMAN KODAK COMPANY 

Rochester 4, N. Y. 

Gentlemen: 

Please send me: [) your folder “Magnifying Time” which tells 
about the Kodak High Speed Camera. [) a 16mm. sample reel of 
high speed motion study, which I may borrow. 


Name Firm 
Address 
City 





























Time Saver Steel 


for Uece Lined 


This plastic mold, with yokes of 

Speed Alloy and hardened tool 

steel inserts, was made by Chicago 

Mold Engineering Co. Yokes were 

rough machined, then normalized, then fin- 

ish machined, pack carburized, oil quenched 

and drawn at 450°F. Hardness of 58 Rockwell C 

resulted. 
you’re tired of wearing down pencil points figur- 
ing jobs, Speed Alloy Hot Rolled Alloy Steel Plates are the 
answer. Users are calling it “the most economical mold and die 
steel available.” Bridges the gap between carbon and tool steels. 
Deep hardening properties (surface hardness in excess of 40 
Rockwell C, core hardness up to 37 Rockwell C, depending upon 
section, are typical) result from the addition of chromium and 
molybdenum, permitting use where relatively high compressive 


strengths are required. 


Speed Alloy gives real ease of machining with economical 
high polishing of surfaces at varying hardnesses. Essentially 
an oil hardening steel, a wide range of physical properties are 
obtainable by varying heat treatments, allowing wide diversity 
of use ranging from zinc die casting dies and machined parts 
to plastic compression molds. Ask for Bulletin 905. 


Speed Alloy plates stocked in widths up to 72” and thick- 
nesses to 6” by Speed Steel distributors, which can be flame 
cut to specifications, an advantage not obtainable in com- 
petitive steels. 
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SPEED STEEL PLATE DIV. 
137th & Sheffield Ave., Hammond, Indiana 


Plants: Hammond and Indianapolis, Indiana 


DISTRIBUTED BY 
Bridgeport Steel Co. Grammer, Dempsey & Hudson, Inc. 
Bridgeport, Conn. Newark, New Jersey 


Burger Iron Co. 
Akron, Ohio 


Brown-Wales Co. 
Boston, Mass. 


Horace T. Potts Co. 
Philadelphia—Baltimore 


Passaic County Steel Service, Inc. 
Paterson, N. J. 
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and Equipment 


available from the Polymer Corp. of Peny, 
sylvania, Reading, Pa. In addition to bg; 

less costly than unfilled nylon, the ney 
material, called Nylatron G, is said to haye 
better wear resistance and improved fric. 
tional properties. 

The material is useful where a combing. 
tion of rubbing and impact is involved, o 
where normal lubrication is impossible 
Particularly well suited for use as 
bearings, the filled nylon can also be used 





Forms in which graphite-filled nylon is nou 
available. 
for cams, cam followers, gears, washers, oi! 
seal rings, valve and pump packing, et 
This new material is furnished in 
range of rod diameters from 0.100 to 23, 
in. in cylinders, from 2- to 7-in. O.D. with 
varying wall thicknesses, and in strip from 
0.010 to 0.090 in widths up to 2 in. 


Finishing Resin 

A new class of resins for use in the manv- 
facture of surface coatings has been an- 
nounced by the Bakelite Corp., 30 East 42 
St., New York. The resins are oil modified 
styrene copolymer solutions and are desig- 
nated as Bakelite C-10 resins. Two types 
are currently available, BJS-501 and BJS- 
502. 

BJS-501 is suited for interior architec- 
tural finishes, such as trim and wall surfaces 
in homes, offices and other buildings. 

Enamel finishes that air-dry as fast as 
lacquers can be made from the resin BJS- 
502. They are being used for toys and farm 
implements where it is an advantage to be 
able to handle such items 8 to 10 min. after 
spray application. Baking-type enamels 
based on BJS-502 offer great usefulness in 
meeting short baking cycles. For example, 
enamels will bake to a Walker-Steele hard- 
ness of 137 sec. in 30 min. at 250 F. At 
300 F, such enamels bake to a hardness of 
141 sec. in 20 min. The resin also has 
good stability, suspension of pigments and 
color retention. 


New Natural Rubber Compound 

The development of a new gum-base 
natural rubber compound that is odorless 
tasteless, and chemically pure has been an 
nounced by the Stalwart Rubber Co., \© 
Northfield Rd., Bedford, Ohio. This ne 
compound is useful in food processing an¢ 
chemical processing applications that [ 
quire purity of all the materials that come 
into contact with the product. 

The compound will withstand tempera 
tures of 225 F for prolonged periods 0! 


MATERIALS & METHODS 
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LL units built by American Laundry Machinery Co., 

Rochester, N. Y., are designed to incorporate the 
better property” characteristics of Meehanite castings. 
he American Notrux Extractor illustrated is a good ex- 
mple offering users increased efficiency and a smooth, 


igh-speed machine which will provide long, uninterrupted 


eTVICe. 
Typical of the important Meehanite 
wing: 
1. Curb and Floor Base. 
2. Legs. 
. Motor Bracket. 
. Basket Comb. 
Sheave and Brake Drum. 
Bearing Housings. 


parts are the fol- 











The variety of these parts and their important functions 
are indicative of proper design analysis and the recognition 
that only through the assurance of quality castings can all 


service requireménts be met. 

Your equipment can take advantage of the uniformity 
and dependability built into Meehanite castings. 

For further information write for the Meehanite Hand- 
book, 67 pages of important engineering data, to any of the 


foundries listed. 
MEEHANITE FOUNDRIES 





tican Brake Shoe Co. 
The American Laundry Machi 
ilas Foundry Co. 
t Iron Works 
Foundry & Machine Co. 
KW. Butterworth & Sons Co 
Continental Gin Co. 
The Cooper-Bessemer Corp. 
tawiord & Doherty Foundry Co. 
Furet-Birmingham Co., Inc. 
Florence Pipe Foundry & Machine Co. 
Felton Foundry & Machine Co., Inc 


Mahwah, New Jersey . 
Rochester, New York 
Detroit, Michigan 
St. Louis, Missouri 
Irvington, New Jersey 
Bethayres, Pennsylvania 
Birmingham, Alabama 
Mt. Vernon, Ohio and Grove City, Pa. 
Portland, Oregon 
Ansonia, Connecticut 
Florence, New Jersey 
Cleveland, Ohio 





y Co. 


























General Foundry & Manutacturing Co. 
Greenlee Foundry Co. 
The Hamilton Foundry & Machine Co. 
Johnstone Foundries, Inc. 
Kanawha Manutacturing Co. 
Koehring Co. 
Lincein Foundry Corp. 
€. Long Ltd. 
Otis-Fensom Elevator Co., Ltd. 
The Henry Perkins Co. 
Pohiman Foundry Co., Inc. 
Rosedale Foundry & Machine Co. 


Flint, Michigaa 
Chicago, Illinois 

Hamilton, Ohie 
Grove City, Pennsylvania 
Charleston, West Virginia 
Milwaukee, Wisceasi« 
Los Angeles, California 
Orillia, Ontarie 
Hamilton, Ontario 
Bridgewater, Massachusetts 
Buftalo, New York 
Pittsburgh, Pennsylvania 





























NEW ROCHELLE, N.Y. 


Ross-Meehan Foundries 
Shenango-Penan Mold Co. 
Senith Industries, Inc. 
Standard Foundry Ce. 
The Stearns-Reger Manutacturing Co. 
Trayler Engineering & Mig. Co. 

U. $. Chaileage Ce. 
Valley trea Works. Inc. St. Paai, Minnesota 
Vuican Foundry Ce. Qaariand, Caliternia 
Warren Foundry & Pipe Corporation__Phillipsturg, Hew Jersey 

“This advertisement sponsored by feendries listed adore.” 


Caattamcoga, Tennessee 
Dever, Ohio 
Indianapolis. ind. 
Worcester, Massachesetts 
Beaver, Colorade 
Allentown, Peaasyivania 
Caaterville, lowa 






































Can You Use These Properties of 


RYLLIUM-COPPER ? 


Check your design problems against 
these advantages of BERYLCO 25S 










IN MECHANICAL SPRINGS 


Compression, Extension,Flat or Torsion— 
high elastic and endurance strength, corro- 
sion and wear resistance, nonmagnetic char- 
acteristics, good formability, close dimen- 
sional control and uniformity through heat- 
treatment, minimum drift and low hysteresis. 


ence 


IN CURRENT-CARRYING SPRINGS 


Connectors, Clips, Spring Contacts, or 
Switch Parts—the above properties plus 
electrical and thermal conductivity, resist- 
ance to relaxation at elevated temperatures, 
and the ability to maintain high and con- 


stant contact pressure. 


fia» 


IN PRESSURE RESPONSIVE ELEMENTS 


Diaphragms, Bellows or Bourdon Tubes— 
stability and accuracy over long periods of 
time, positive action, and high strength for 
space economy or wide working range with > 
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maximum sensitivity, 


In addition, these qualities offer special ad- 
vantages in the design of bushings, bearings, 
cams, washers, solenoid guides, scraper 
blades and screw machine products. 


Write today for literature on Berylco 25S or 
if you have a design problem, send 
us full information with a drawing or 
sample of the part. 


7ze BERYLLIUM CORPORATION 





96 








Dept. 3, Reading 3, Pa. 
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time and temperatures up to 250 Ff 
limited time intervals. It will not her. 
brittle and will not crack at temper, 
as low as 0 F. 

The compound is easy to clean, an) 4 
will not retain food or chemical odors , 
tastes. It is suitable for such applications x 
gaskets, seals, washers and tubing % 
homogenizing equipment, Pasteurizing my, 


to 


Typical products fabricated from the ne 
gum-base natural rubber compound 


chines, tank cars and trucks which tra 
port milk and other liquids, distillatio 
and dehydrating equipment, and can 
making machines. Products fabricated fron 


the compound can be molded, extruded, This 
die-cut or lathe-cut into almost any require unde 
shape. atin 
Corrosion Resistant Resin Material type 


A resin with resistance to acids, alkali 
and solvents at temperatures as high as 325 - 
F and with resistance to foot trathic 
material handling has been developed 
the Carboline Co., 7603 Forsythe Blvd., St 
Louis, Mo. The material consists of a liqui 
and powder which, when mixed, has 
mortar-like consistency and is applied 1 
trowel. It can be applied to vertical surtacts 
in layers of about 1/16 in. without sagging 
When set, the material is hard, waterproo 
and impervious to most corfosives and 
solvents except nitric acid and sulfuric acid 


| over 45% concentration. 


The new resin, called Carbo-Flex, 's : 
black thermosetting resin that solidihes 
from 2 to 28 hr. (depending upon temper 
ture). It is very hard and relatively brittle 
but it does have a flexibility of from 7 
15%. Its compression strength is about 
10,000 psi. Ey 
One trowel coat of 1/32 to \g in. 8 
sufficient for the average job. The materi! 
flows to a level surface on a_ horizontal hi 
plane. It has good adhesion to itself, so a0! | 
desired thickness of lining can be built up 
It can be applied at ordinary temperatul ty 
without special techniques. 


@ A new carbide tipped adjustable © 
pansion blade for standard reamers 4 
boring bars has been announced bj 
Super Tool Co., 21650 Hoover K<., De- 
troit 13. A wide range of standard siz 
up to 4 in. are offered. Gi 


MATERIALS & METHODS A 
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to gas regulating 


This new Airco Regulator catalog gives authentic, 
understandable information on the function and oper- 
ating characteristics of regulators for the following 
types of service — 


— for welding, cutting, heating, hardening and inert 
shielded arc welding. 


—on cylinders, manifolds and pipe lines. 


— for all types of compressed gases — oxygen, acety- 
lene, nitrogen, hydrogen, helium, argon and other 
industrial gases. 


— for use in the laboratory. 


—dual stage regulation . . . single stage regulation 
— and a quick “reason why” one or the other type 
would give you desired uniform pressures, at less 
cost, for a particular job. 


Everyone concerned with regulating gases under pres- 
sure will find use for this helpful catalog. It will save 
him time, effort and needless waste of money. It con- 
tains data regarding the proper regulator for any given 
type of job. 






Air Reduction 
60 East 42nd Street 
New York 17, N. Y. 


Please send me a copy of your 
NEW helpful guide to gas regu- 
lating problems — Catalog No. 5. 





=e 
Airco) AIR REDUCTION 


Offices in Principal Cities 











Headquarters for Oxygen, Acetylene and Other Gases... Calcium Carbide .. .Gas Cutting Machines 
Gas Welding and Cutting Apparatus, and Supplies. . .Arc Welders, Electrodes and Accessories City State 
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59 YEARS OF 


ARRETT Standard Anhy- 

drous Ammonia was first 
manufactured in 1890. During 
the last 59 years, its depend- 
able quality, consistent purity 
and uniform dryness have 
made it America’s leading 
source of INH3. 


Barrett Standard Anhy- 
drous Ammonia (Refrigeration 
Grade) contains 99.95% NH, 
and is oxygen free with a very 
low dew point. When dissocia- 
ted, each pound produces 
approximately 34 cubic feet of 
hydrogen and 11 cubic feet 
of nitrogen. 


Metallurgists are effecting 
real economies by using dis- 
sociated ammonia in the 
production of controlled at- 
mospheres in furnaces for 
bright annealing, clean hard- 
ening, copper brazing, sinter- 
ing, reduction of metallic 
oxides, atomic hydrogen weld- 
ing, radio tube sealing and 
other metal-treating practices. 


’ 





Anhydrous ammonia also has 
unsurpassed qualities in nit- 
riding of steel, used as ammo- 
nia gas or dissociated. 


Barrett Standard Anhy- 
drous Ammonia is available in 
150, 100 and 50-pound cylin- 
ders from stock points con- 
veniently located from coast 
to coast; or, for larger users, in 
tank carshipments from Hope- 
well, Virginia, and South 
Point, Ohio. 


When you choose Barrett 
Standard Anhydrous Am- 
monia to supply your NH; 
needs, you are using a product 
which is backed by 59 years of 
experience. The advice and 
help of Barrett technical men 
are available to Barrett cus- 
tomers without charge. Free 
literature will be mailed on 
request. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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New Materials 
and Equipment 


New Wire Cloth 
Provides Resistance to Corrosiq 


Filter cloth made from Hastelloy Wire 
is now available from John A. Roebling, 
Sons Co., Trenton 2, N. J. The Cloth bys 
high resistance to chemical Corrosion 
nearly all acids over a wide range of tem: 
peratures and concentrations. 

For specific types of service, two differes 


a’ 
1 


A magnified view of the corrosion resistant 
wire cloth. 


grades of filter cloth are available. One is 
made of alloy B which contains nickel, 
molybdenum and iron, and is especially re 
sistant to most common acids including 
hydrochloric acid. The other, of alloy ©, 4 
nickel-molybdenum-chromium-iron alloy, ' 
good for applications involving oxidation 





Sealant Developed for Light 
Metal Castings 


A new liquid resin for sealing porous 
light metal castings has been announce? 
by the General Electric Co., Chemis 
Dept., Pittsfield, Mass. The new material, 
called G-E Permafil, was developed © 
permit foundries to salvage castings whic 


MATERIALS & METHODS 










loy Wite 
oebling’ 
cloth hus 
sion by 
Of tem. 


differen 











TO PLAN YOUR 
TOOLROOM HEAT TREATING DEPARTMENT 


Published to assist those planning new or expanded heat treating depart- 
ments, It’s yours for the asking. 

Material contained in this 24 page booklet, prepared by the Lindberg 
Engineering Company, is based upon years of experience in helping 
design hundreds of toolrooms . . . plus additional information gained 
from the 24-hour-a-day operating experiences of the toolroom heat 
treating department of the Lindberg Steel Treating Company, the 
world’s largest. 

It helps arrive at total costs in advance * Shows recommended de- 
partment layouts * Tells how to select furnaces of proper size * Gives 
















>sastant 


Ine Is prices of auxiliary equipment such as tongs, quench tanks, straightening 
“ae presses, hardness testers, work benches, etc. * Contains loose template 
“ot pages of furnaces, quench tanks, etc. and graph paper . .. a few seconds 
Ca of scissor work shows you how your department will look. 


ie i a To get your copy write or call your nearest Lindberg Engineering 
tion : ' Company office or the Lindberg home office at 2451 West Hubbard 
——— Street, Chicago 12, Illinois. 


Other helps for Heat Treaters. ‘‘Heat Treating Hints’’—a publication covering the practical side of 
heat treating with strictly ‘‘how to do it’’ articles. Available on request. 

‘*‘Heat Treating Hints’’, two movies, (color and sound) bring to the screen practical articles from the 
printed ‘‘Heat Treating Hints’’. Ideal for technical associations, plant showings, schools. Write for Bookings. 


FURNACES 
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“coro” 
eee Why did 3 large 


Automobile Manufacturers’ 


Switch to“ CQMPQ” 


FOR CLUTCH RELEASE SHAFT BEARINGS? 


*NAMES ON 
REQUEST. 










































They found “COMPO”: 


1. Saved the cost of two grease fittings, the time for drilling and 
tapping, and eliminated the need for frequent lubrication. 


2. Simplified design problems, speeded assembly and resulted 
in trouble-free operation and minimum maintenance. 


Made from pure metal powders, “COMPO” Bearings are die- 
formed to shape, alloyed at high temperatures, finished to exact 
dimensions, and vacuum-impregnated with lubricant. They can be 
depended upon for countless hours of trouble-free operating serv- 
ice. Self-lubricating qualities make them ideal for use in inacces- 
sible spots. The lubricant is sealed in, free from dirt, and an even 
lubricating film is always present. 

“COMPO,” and other Bound Brook Bearings, are showing 
savings like these not only in other automotive applications, but 
wherever moving parts must run true, smooth and free from 
friction. Thousands of sizes can be made from existing dies; 
hundreds of sizes in stock for prompt shipment. 

Whatever may be your bearing requirements, consult a Bound 
Brook engineer. Mail the coupon below today. We’ve saved time 
and costs for others. We can do the same for you. 


Many types of structural parts can be made of 
“COMPO.” On large volume requirements, their use 
effects great savings by eliminating machining nor- 
mally needed to hold required tolerances. 





BOUND BROOK OIL-LESS BEARING COMPANY 





BEARINGS - BUSHINGS WASHERS + PARTS 
BOUND BROOK, N. J. ESTABLISHED 1883 
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Bound Brook Oil-Less Bearing Co. MM 8-49 
Bound Brook, N. J. 


CI would like to talk to one of your engineers about 








CD Please send me a copy of your “COMPO” Bearing Stock List. 


Name -Title Sis 














Company 
Street _City State 

















New Materials 
and Equipment 


would otherwise be rejected becays , 
porosity, and to permit their use on ant 
cations involving oil or vapor pressures 

A polyester-type resin, the com 
converts to a tough clear solid, free of 
voids, through the action of catalysts ay 
heat. Castings are sealed by vacuum ; 
pregnation and a subsequent short ¢ 
bake. The material is said to have py 
storage life under recommended conditiog 


: 


Machine-Cast Bar Solders Have 
Improved Properties 


A new type tin-lead bar solder has bee 
announced by the Federated Metals Di 
American Smeltine & Refining Co., 1 
Broadway, New York. The solders, knows 
as Castomatic, are manufactured by patente 
casting machines that operate on the dic 
casting principle. It has been the accepted 
procedure in the metalworking industry 0 
cast solder bars by hand. Although univer. 
sally accepted, these bars leave much to kx 
desired. The new equipment is said | 
eliminate the deficiencies of manual casting. 

In the new method, the molten solder 
contained in a completely closed syste 
from melting kettle to mold. All operations 
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Pressure-cast solder bars with smprove 

. . 4 +} 

performance characteristics are proaucea 
this equipment. 


are automatic, and each step in the mast 
facturing cycle is timed by electronic 
trols. 

Oxides in the metal are eliminated 


ee 


MATERIALS & METHOD 
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If you’re bothered by these conveyor troubles: 


ian ®@ Jumping the sprockets 
| @ Pins “crank-shafting” 


@ Frequent replacement of defective links 





® High maintenance cost 


. you'll find such troubles can usually be 
traced to improper engineering or inspection 
of the original conveyor parts. 

For example, if dimensions on individual 
castings are not accurate, the driving drum or 
sprocket will exert an unequal pull on each 

/~tine of links. This causes stretching. Pins often 
“crank-shaft’”. . . causing belt to “ride” on 
top of driving drum lugs, instead of engaging 
properly. This results in fracture of individual 
links and increased maintenance costs. 


The cure for such troubles rests on careful 
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Specify THERMALLoy* 
Conveyor Parts for: 


LONGER LIFE 
LESS DOWNTIME 
LOWER MAINTENANCE 


Looking For An Answer to Heat-Treat 


CONVEYOR TROUBLES? 


engineering and production. Individual cast- 
ings must be identical in length—so the belt 
will engage properly with driving drum, and 
no one link will be overstressed. Good design 
also provides close spacing between links for 
carrying small parts...and allows sufficient 
clearance to eliminate excessive wear. 

Electro-Alloys has made a specialty of the 
precision engineering and production tech- 
niques required to produce conveyor belts of 
outstanding quality. We can show you proof 
that THERMALLOY high alloy conveyor 
parts give longer life, cut downtime and 
maintenance costs. 

Call your nearest Electro-Alloys engineer. 
Or write Electro-Alloys Division, 1983 Taylor 
Street, Elyria, Ohio. 


THERMALLOY resists temperatures up to 2200° F. 


*Reg. U.S. Pat. Off. 








You find CARBOLOY doing 
the most amazing jobs! 











IN CERAMICS MANUFACTURING—dies of 
Carboloy Cemented Carbide are used to great 
advantage in moulds for highly abrasive ce- 
ramics materials. Through use of wear-resistant 
Carboloy inserts in moulds, one manufacturer 
boosted production from 700 to 100,000 pieces! 























IN MACHINE TOOLS—bearing surfaces of 


cast iron and steel, on a grinding machine 
for grinding form tools with diamond wheels, 
had to be resurfaced every six months. After 
Carboloy Cemented Carbide was substituted, 
no wear signs had been detected after more 
than a year of continuous use. 











IN THE TEXTILE INDUSTRY—abrasive wool, 
nylon and other threads, continually rubbing 
against thread-eyes, wore them down rapidly. 
Carboloy thread-eyes, which replaced ceramic 
guides, showed no signs of wear after a 
whole year of use. They have lasted up to 


100 times longer! 








SSECe 


IN FOOD PROCESSING (for cattle)—long- 
wearing Carboloy blades, in hammer amills 
used in processing livestock food, have greatly 
outlasted blades of finest steel which were pre- 
viously used. And the Carboloy-equipped ham- 
mer mills are producing a more uniform and 
higher-quality feed. 


If you have a “wear” problem... 


URPRISED to find Carboloy Cemented 

Carbide at work in such a variety 
of ways? Actually, these are only a 
few of the hundreds of unusual jobs 
this versatile metal is doing . . . and 
well, 


Because Carboloy—the hardest 
metal made by man—has such high 
resistance to wear, design engineers 
in countless industries have found it 
the answer for licking abrasive, cor- 
rosive, or erosive wear on machines 
or parts. Nowadays, Carboloy is used 
for everything from dental drills to 


draw dies and from bushing inserts to 
brick mold liners. 


If wear is causing excessive down- 





time and costly loss of production, if 
rejects are high or replacements too 
frequent, why not let Carboloy’s 
engineers give you a hand with your 
problem? 


It’s a good bet they'll come up with 
a solution that will mean longer life 
and better operation for equipment 
or parts . . . and real savings for you. 


Delay in taking action may cost you 
time and money. So, if you have a 
wear problem, or a product or part 
that might be benefited by Carboloy, 
put in that call for a Carboloy expert. 


CARBOLOY COMPANY, INC. 


11161 E. 8 Mile Street, Detroit 32, Michigan 








E'S LONGER LIFE RE’S 
THE HARDEST METAL MADE BY MAN 
102 
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and Equipment 


cause the system is closed to air dus 
melting and casting. As a result, the sol. 
have uniformity of composition, impro 
fluidity, and easier working properties. 
regation of the solder elements is said to 
virtually eliminated in these solders, thy 
insuring a uniform melting temp 
from one end of the bar to the other, an; 
adding to soldering ease and efficiency, 


@ Aluminum-bronze wear strips for us 
on boring bars and driving tools piloted jg 
bushings are offered by Scully-Jones & Co, 
1944 S. Rockwell St., Chicago. These wea 
strips practically eliminate seizing and gall. 
ing caused by high speeds, heavy loads, 
and adverse operating conditions. They are 
cast from Ampco Metal Grade 21, have a 
low coefficient of friction and good hea 
conductivity. The wear strips are available 
in 6-in. lengths and five standard sizes. The 
five standard widths are #4, 2, %, 
and 1 in. 


ss a 
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New Microhardness Tester for 
Light Load Testing 


A new Tukon microhardness tester has 
been introduced by the Wilson Mechanical 
Instrument Co., Inc., 230 Park Ave., New 
York. Mechanically operated, it is use 
ful in light load testing where there is not 
sufficient testing to warrant a fully auto] 
matic model. 

The tester is made in both a floor and 

bench model. It applies loads of from | 
to 1000 gm., and can be used with either 
the Knoop or 136-deg. diamond pyramid 
indenters. Load is applied under dash pot 
control, speed of which can be varied from 
less than 0.40 in. per min. to as fast 4 
testing permits without impact influencing] 
the results. Both rate of application an¢ 
duration of applied load can be contr sled. 
A feature of this model is a special a 
rangement for removing the load withoul 
the operator having to touch the instrument! 
until the indenter is out of impression 

Focusing the impression under the micto- 
scope is accomplished through the elevat 
ing unit with vernier adjustment. This 
arrangement eliminates the need for coats 
and fine adjustment on the microscop* The 
load is applied in a novel manner, eliminat 
ing the necessity of bringing the elevating 
screw to any reference marks, trial settings, ( 
etc. 


MATERIALS & METHODS 
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@ In these ratchet wrench heads, as in countless 
other machined steel parts, strength, toughness, 
close tolerances and ease of machining are im- 
portant requirements from both cost and quality 
standpoints. That’s why they are made of Republic 
Cold Drawn Alloy Steel Bars. 


Republic Alloy Steels are unsurpassed for resis- 
tance to wear, impact and fatigue . . . provide 
uniform response to hardening treatment. Their 
use, in many instances, means valuable cost savings 
—reduced maintenance and replacement Costs, 
fewer repairs, lower operating expense. In cold 
drawn bar form, these same steels have a recog- 
nized reputation for fine surface finish, accuracy 


SHORT PARTS «iz LONG FUTURE 
 Midle of Kgoublc COLD DRAWN ALLOY STEEL BARS 


of section, close tolerances and UNIFORM 
MACHINABILITY — qualities which hold the 
key to lowest possible unit production costs. 


Republic Cold Drawn Alloy Steel Bars are avail- 
able in all popular analyses, in standard shapes 
and sizes, furnace treated to meet your specific 
requirements—annealed, normalized, heat treated, 
spheroidized, stress relieved or carbon corrected. 


Republic metallurgists are ready now to help 
you secure maximum results ... Write for 
further information. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 


Export Department: Chrysler Building, New York 17, New York 





1949 





Other Republic Products include Casing—Tubing—Line Pipe—Upson Studs, Bolts, Nuts and Rivets—Electrunite Beiler Tubes 











AMPCO 





helps you 
Cut Costs 





Versatility } 
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“AMPCO METAL”... a by-word 
in INDUSTRY — The COMPANY 
and...a PRODUCT of that company 


35 YEARS OF PROGRESS... Found- 
ed in 1914 to produce sand castings 
made from AMPCO METAL...a hi- 
iron aluminum bronze, the Company 
has grown steadily and expanded its 
facilities and the scope of its activities 
to the point where it is now an or- 
ganization specializing in the produc- 
tion of non-ferrous alloys and products 
made therefrom. 


Produced under close laboratory 

control, Ampco aluminum bronze al- 
loys are available as: sand and centri- 
fugal castings; extruded rod, tube and 
simple shapes; rolled sheet and plate; forg- 
ings; arc and resistance welding elec- 
trodes; machined parts; valves; pumps and 
fabricated assemblies. 
In addition to aluminum bronzes (still 
the major product) Ampco Metal pro- 
duces, under the same laboratory con- 
trol, many other copper-base alloys 
including: phosphor bronzes; tin 
bronzes; nickel bronzes; manganese 
bronzes and Ampco Beryllium-copper. 
Ask an Ampco Field Engineer for 
further details ...make full use of our 
engineering service. 


L Laboratory Control and Research. 


2. Modern Sand Foundry for job or produc- 
tion work. 


3. Centrifugal Foundry ... producing cast- 
ings weighing less than a pound to more 
than 6000 pounds. 


4, Pouring billets for Extrusion Mill. 


5. Machine Shop specializing in aircraft work. 


FOR COMPLETE DETAILS — 


tear out this coupon and mail today. 


Ampco Metal, Inc. 
Dept. MA-8, Milwaukee 4, Wis. 


NK bis 6a wien wa 8.046 s0.00 coals Position. 

Se hivit. eed wis bk060 440 Suk ek kee ees 
OR i. 4 Wie Wk aes bacoRed és keno eee 
ML sy ab nes 6 eGhedeseees er  aeereees ° 


oo. 
a <= AMPCO METAL, INC. 


MILWAUKEE 4, WISCONSIN 


West of the Rockies, it's the Ampco West Coast Plant, Burbank, Calif. 
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New Materials | 
and Equipment | 






Surface Hardening Compound Useiy 
for Steel Tools and Dies 






7 
A new compound that rapidly surfi cos 
hardens steel has been announced Ge 
Doughty Laboratories, Inc., 307 E. 44y wn 
St., New York 17. The compound, know, 
as Hard 'n’ Tuff, has been tested on a 1()2 
carbon steel and has produced a hardp nn 
of 60 Rockwell C. the 
The hardening process involves heating mu 


\ 


the steel to a temperature of around 170) 
F for a given time and then dipping or : 








The steel hardening compound is useful 
hardening carbon steel drills sucl 
shown here. 


ing the part in the hardening 
after which the part is returned to ' 
furnace and again heated. When the « 
pound has fused in the steel, the part 
removed and quenched in cold water 





This compound is said to have mao 
applications in industry. Some of its use 
include hardening of chisels, ls ¥, 
forming dies. . 

. . ra) = 

Brazing of Aluminum to Steel : 

Accomplished by New Methot ¥ 

A practical and economical hod 0 % 
brazing aluminum to steel has re F 
developed by Salkover Metal 
321 Dixie Terminal Bldg., C: 


Ohio. In addition to great st 
broad adaptability, the technique 
to be simple and low in cost 

Possible applications include 
aluminum cooling fins to steel ¢ 
compressor cylinders, and fabricat 
semblies in which the special pr: rties © 
steel inserts are combined with light wee” 
and corrosion resistant advantages of aU” 
inum. 


; 
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Portable watouvorks 


\\ 4 
THAT’S Seotel WITH THE DOLLARS! 


... Another example of what GEON polyvinyl materials can do 


7HEN an orchard grows on a slope, 
W or if the ground is gravelly, irri- 
gation is tough, and costly too. 


c 


The irrigation hose you see here cuts 
costs dramatically because it’s made of 
Geon resin, the polyvinyl material with 
so many advantages. 

For example, the mirror-like interior 
finish of this hose cuts friction loss of 
the water flow. This permits using 
much less footage of costly, under- 


Pe < 
a 


- \ 


uper-Hose made by 

ustries, Santa Barbara, 

4, as used at the T.C. Abbott 
anch, Carpinteria, California. 
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F. Goodrich 


ground steel supply pipe. Six to eight 
sprinklers can be used per line—com- 
pared to three or four with ordinary hose. 


Those are just a few of the advan- 
tages of this Geon-made irrigation 
hose. It is one-third to one-half lighter 
in weight than ordinary hose of com- 
parable size. No kinks—ever. Sunlight 
will not break it down. Its brilliant 
color makes it easy to see. 


This hose gets its remarkable quali- 


Bare 





ties from Geon—the versatile material 
that makes wear-resistant upholstery, 
tough wire insulation, durable and 
beautiful flooring and, of course, 
garden hose. 


These uses may start you thinking 
how Geon can improve your product 
—or perfect a new one. Geon materials 
can be extruded, calendered into film 
or used as a coating. Products of Geon 
can be made resistant to heat, cold, 
water, oil, aging and other damaging 
factors. Brilliant or delicate colors are 
easy to get. 


We make no finished products from 
Geon polyvinyl materials. But we're 
ready to help you with your applica- 
tions. For information or technical 
service, please write Dept. R-8, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. In 
Canada: Kitchener, Ontario. 





A DIVISION O 


Chemical Company ... °°... 


GEON polyvinyi materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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| New Plastic Cement 
| Has Many Applications 


A new plastic cement has been developed 
for many uses by the Hayes Research Co, 
678 Massachusetts Ave., Cambridge 39. 
Mass. It is said to be capable of cementing 
many unusual materials together for the 
first time. 

The adhesive, known as Dekadhese, 
colorless and, therefore, is useful in appli- 
cations involving invisibility and extreme 
clarity, such as the cementing of glass, 
acrylic and cellulose plastics. It is also 


setting and fast drying, is said to remain Ge 
permanently flexible, and does not Ca 
tallize or become brittle. The adhesive has he 
high resistance to oil, gasoline, vermin, act 
mould, water and moisture vapor. Its hig} op 
dielectric strength makes it useful 
trical applications. Se 
This cement is said to have positive m¢ 
| hesion on such surfaces as glass, rubber 
| metal, formica and vinyl plastics. It is a me 
| thermoplastic resin, with a dry-film soften- op 
ing point of 230 F. 
k ft da of 
ete) ©) Ss ie oe 


WEEKLY STOCK LIST of — : 
G. 0. CARLSON, Inc. Bench Type Wire Straightener " 


A motor driven bench model rotary typ _ 
wire straightener has been placed on the oil 
In addition to relatively standard or “usual” stainless steel plates in | market by Mettler Machine Tool, In It 
| Shuster Wire Machine Div., New Haven, loy 
; ; F ' 

stock, G. O. Carlson, Inc. often lists out-of-the ordinary plates which are not | ©om0. | . “Cr 

With its new, integrated motor drive, 

normally available on quick delivery. Shown here are but a few of the many and small, compact design, this model, it 1s 
said, is particularly suited for use in the i" 
examples which appear in our stock lists. The G. O. Carlson, Inc. Weekly “F 
Stock List makes it possible to anticipate future needs and order Stainless : 
e 
plates to chemical industry standards ‘‘from stock"’, cut to pattern if desired. spe 
Fo 


We would be pleased to include your name on the list to receive this 
factual weekly reminder from G. O. Carlson, Inc. Our only business is 


Stainless Steel. 





) 
This wire straightener 1s of particular 4 
INC in the electrical industry. 
r . ; 





electrical field. Machines of this type 4 

. ° available for wire sizes from 1/64 to 9/+% 

Stainless Steels Exclusively geet 7 

200 Marshalton Road, Thorndale, Pa. | These machines are built on the standafes 

PLATES + FORGINGS - BILLETS - BARS - SHEETS (No. 1 Finish) established for this company’s other Wit 


Warehouse distributors in principal cities straightening machines. 





106 MATERIALS & METHODS Al 
































we o 
Oo = 


ee 


HOLDS GAS UP... 
SHOOTS COST DOWN 


Good eleven years ago—good today!? In 1938, Holley 
Carburetor Co. developed the fuel economizer valve you see 
here. It is operated by suction, from below the throttles, 
acting on a diaphragm held by spring tension. At low throttle 
openings, the vacuum draws down the diaphragm, which 
closes the valve, checks the flow of fuel and produces a 
more economical mixture. 

For the diaphragm in this economizer, Holley needed a 
material that would flex freely during long periods of engine 
operation. It had to work efficiently in contact with all types 
of fuels at temperatures up to 250°F. It had to be reasonable 
in cost. And it had to have long life. The Holley Co. chose a 
material that it had been using successfully in carburetor 
diaphragms since 1935 . . . Du Pont ‘“‘Fairprene’’* coated 
fabric. And today, ‘‘Fairprene’”’ is still its first choice! 





‘Fairprene”’ is extremely tough, yet is light in weight, 
and makes a highly sensitive diaphragm. It resists gasoline, 
oil, grease, kerosene, and aging in air, oxygen or gases. And 
it stays flexible at both high and low temperatures . . . has 
low permanent set and drift. ‘“This economizer,’ says Holley, 
“could not be produced without a material like ‘Fairprene.’ ”’ 

Hundreds of manufacturers are improving old products 
...and making better new products... by using Du Pont 
“Fairprene’”’ coated fabric. It will pay you to investigate 
the possibilities of ‘‘Fairprene’’ for your own use. Du Pont 
Technical Service will gladly work with you in engineering 
special grades of ‘“‘Fairprene’’ to meet your specific needs. 
For more detailed information, just clip the coupon below. 

















***Fairprene” is Du Pont’s trade mark for its line of products 
made from synthetic elastomers. Available in the form of Coated 
Fabrics, Sheet Stocks without fabric insert and Adhesives. 





E. I. du Pont de Nemours & Co. (Inc.). 
Fabrics Division MM-98 
Fairfield, Connecticut 










Please send me the latest Technical Bulletin on 
‘‘Fairprene’’ Coated Fabrics, Sheet Stocks and Industrial 
Adhesives. 


Title 





Name 













Firm__ 
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Cast fron vt. 


Kennametal Mech- 
anically-Held As- 
sembly Provides 
Outstanding Sturdi- 
ness; Permits Fullest 
Use of KENNAMETAL 






















































Improved Shockproof 
KENNAMETAL K1 With- 
stands Heavy Cutting 
Pressures and Cratering 
Action of Modern Types 
of Cast Iron 





Strong, Durable, Clamped-on 
Kennametal Planer Tools... 
Make Heavy-Duty Planing Practicable 


Now you can take heavy roughing cuts at high speeds (100-250 ft, min) on any 
of the newer type planers having a tool lifter. Clamped-on Kennametal Planer 
Tools make it practicable . . . and profitable. They remove metal at a faster 
rate—keep machine down time to a minimum—reduce tooling cost per piece 
—minimize grinding time and confusion. 


Yes—you need a good, rigid, properly-powered, correctly-adjusted planer. 
And you must have a strong, shock-proof, thermal-strain-free carbide tool that 
can take a beating and like it. Here’s where the uniformly sound structure of 
mechanically-held Kennametal K1 pays off. Read these typical performance reports: 


“Kennametal Planer Tools remove 6.5 cubic feet of semi-steel per tool grind.” 
‘5 cubic feet of 180 Brinell cast iron removed per grind.” ‘6 cubic feet of 180 
Brinell cast iron removed per grind.” 


Our field engineers can help you apply this cost-cutting Kennametal tooling 
to your planing operations. Ask them to do it. And keep in mind—the cemented 
carbide that has the strength and durability to do tough roughing jobs on planers 
successfully is the carbide that can cut tooling costs on a// your milling, boring 
machine, and lathe work. That’s Kennametal. 


KENNAMETAL Frc., tatrobe, Pa. 
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MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTION 
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PLANER TOOL 
Style 16PM 


PLANER TOOL PLANER TOOL 
Style 59PM Style 15PM 


PLANER TOOL 
Style 9PH 
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New Materials 
and Equipment 





New Unit Automatically Ladies 
Aluminum to Die Casting Machine 


Automatic ladling, a new development 
in removing molten aluminum from melt. 
ing furnace to die casting machine, has 
been announced by the Lindberg Engi. 
neering Co., 2444 W. Hubbard St., Chicago 

Operation of the ladling unit is simple 
The discharge side of the furnace is sealed 
over with a metal plate through which ex 
tends a refractory tube. By means of , 
hollow graphite block and a graphite t 
mounted on the furnace cover, the dischar 


aC 





The new ladling unit in action 


chamber is connected to the injection sleeve 
just ahead of the piston. 

Also extending through the cover is 4 
pressure line connected to a nitrogen tank 
This nitrogen line has a pressure control 
and solenoid valve. By means of a timer 
synchronized with the die casting machine 
controls, the valve is opened to admit ap- 
proximately 1 lb. of pressure to the sur- 
face of the molten metal. 

By controlling three factors carefull 
length of time pressure is applied, the 
amount of pressure, and the diameter o! 
the graphite pipe—the quantity of molten 
metal forced into the die casting machine 
can be accurately controlled. 


Cleaning Compound Effective 
on Aluminum Stampings 


A cleaning bath that is effecti 
aluminum parts that are heavily 
with polishing composition, especia 
recessed areas, is being marketed 
Northwest Chemical Co., 9310 Ro 
Ave., Detroit 4. 

Removal of the soil without scrub! 
accomplished by processing the 


(Continued on page 112) 
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Dry-pack containers and closures . .. cans, 





canisters and caps ... if you make them of 





Weirite electrolytic tin plate, you can make 
them high in quality, low in cost. You'll find you 
can depend on Weirite for correct ductility, 
uniform thickness of coating, and accurate 
go''ge. It’s obtainable in sheets, and in coils of 
an’ desired length in widths up to 33 inches. 








WEIRTON, W. VA.., Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION, Executive Offices, Pittsburgh, Pennsylvania 


















NEW! seAL RINGS 
FOR CORROSIVE 
CHEMICALS 


Recent developments in Stackpole carbon- 


graphite shaft seal rings and washers in- 
clude types that are highly effective in the 
pumping of acids and other corrosive 
chemicals. In addition, Stackpole offers 
unsurpassed facilities for engineering 
suitable grades for practically any require- 
ment. Many grades are available and can 
be produced to suitable tolerances and 
specifically designed for operation against 
plates of bronze, brass, aluminum or other 
materials. Friction is greatly reduced and 
such unfavorable factors as tamping, pack- 
ing and tightening are eliminated. Nor is 
there any danger of shaft abrasion when 
these composition seals are used! 
Practically every application presents a 
Hence, Stack- 
pole engineers welcome full details of 


different set of problems. 


your requirement on which their recom- 
mendations and sample seals or washers 
can be based. You be the judge! 














to help 


STACKPOLE CARBON COMPANY, 





STACKPOLE 


CARBON ¢- GRAPHITE - MOLDED 





Continuously adjustable rheostats 
formed of piles of Stackpole carbon and 
graphite discs provide the ideal means 
of varying either resistance or voltage 
with maximum precision and smoothness 
simply by applying pressure to the piles. 
Applications range from generating 
equipment voltage regulators to line, 
speed and pressure regulators, continu- 





ously variable rheostats, pressure 


ULTRA-CRITICAL RESISTANCE OR VOLTAGE CONTROL 


indicators and others. Recent Stackpole 
developments in this field include a spe- 
cial carbon-graphite mix which enables 
a single pile of only 39 discs to assure 
the high resistance needed for a sew- 
ing machine control previously involv:ng 
two piles totalling 150 discs. 

if you have a possible application, 
why not submit details to Stackpole for 
recommendation? 








DASH POT PLUNGERS 
WITHOUT LIQUID 
LUBRICANTS 


Few applications better 
illustrate the versatility of 
Stackpole graphite than its 
use for dash pot plungers 

for the simple reason that 
the static friction of graph- 





ite against the smooth metal 
cylinder is not much greater than that of 
the sliding friction. No liquid lubricants 
which would be adversely affected by tem- 
perature changes are required. Thus the 
damping coefficient of a graphite plunger 
is determined almost entirely by the vis- 
cosity of the air itself. Stackpole facilities 
in this specialized field provide for the 
design and production of eminently sat- 
isfactory plungers for practically any dash 
pot need. 


GET THIS HELPFUL CARBON- 
GRAPHITE SPECIALTIES 


This 44-page, profusely illustrated book has been prepared 
you evaluate the possibilities of components of 
molded carbon, graphite and powdered metal composition 
in a broad range of modern equipment. Included are de- 
tails on Stackpole tube anodes, battery carbons, ground 
rods, contacts, carbon piles, chemical carbons, friction seg- 
ments, clutch rings, brazing and welding carbons, carbon 
molds and dies and many other products. 


BOOKLET 








LOW-FRICTION 
BEARINGS 
OF CARBON AND GRAPHITE 


The use of self-lubricating bearings of car 
bon and graphite composition holds int 
esting possibilities for a wide vari 
modern equipment. Units can be n 
rather inexpensively to suitable tole: 
and both the composition of the bearing 
mix and the shape of the finished piece can 
readily be designed for maximun 
ciency. Beyond this, the graphite g 
decreases both friction and wear by coat 
ing both surfaces. Stackpole has acl 
considerable success in this  fiel 
would like to tackle additional b 
problems where carbon and graphit 
positions may hold the answers. 
Why not send full details of your 


cation for recommendation by Sta 


engineers ? 


St. Marys, Pa. 
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pick and shovel days are over 


Bull-dozers and steam shovels ended pick and shovel methods in for 
earth moving. So modern strip mill facilities banished pick and 


tin shovel techniques in rolling stainless sheet and strip. Climaxing 


* 
this progress, CRUCIBLE, a specialty steel producer for half a century, Ss t avn l ess 
has built an $18,000,000 mill at Midland Works specifically for 
\ rolling stainless steel—the first mill that has ever been built to Ss h eet 


take complete advantage of the best in stainless rolling practice. 


uw 


You would expect this of CRUCIBLE. You would expect that the 


and strip 


top organization in the specialty product field would make stainless 





as a specialty—and you would be right. Here at Midland, hot and 
cold rolled stainless sheet and strip are made in widths from 
16" to 50” inclusive, in all gauges, grades and finishes, with the 
same precise quality control that has made crucIBLE the leader 


in special service steels for generations. 


Moreover, with Trent Tube Co. joining the organization you 
> J i « « 





can now turn to CRUCIBLE for every type of stainless—sheets, 
) plates, strip, bars, tubing, forgings, wire and castings. Data sheets 


are available for all grades. Your inquiries will have prompt attention. 


CRUCIBLE STEEL COMPANY OF AMERICA 
405 Lexington Ave., New York 17, N.Y. 
Branches, Warehouses and Distributors in Principal Cities 





ITE 







CRUCIBLE first name in special purpose steels 


hot and cold rolled MVE eS he es 


LESS «+ HIGH SPEED «- TOOL « ALLOY + MACHINERY © SPECIAL PURPOSE + STEELS 
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-— Save 


TIME AND MONEY 
WITH THIS NEW 


WHISTLER 
U-379 


Adjustable 
Perforating 
Die Set 
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Whi : 
To pr e are offering * 


en - 
ur production conditions, 


at a special low price. 


1 pS-1012-1 (10° x 12 ) 
T Slotted a 
375 Die Retains 
4 Ge 75 Punch Retainers 
12 PU-375 Round Punches 


ele 
: ore your own > 
nd dies Everything need 


12 DBU-375 Die Bushings 
375 Strippers 
2 vi p.375 Locating Pilots y 
4 GA-375 Stondord Gove 
: Set-Up Plug 
1 SUP-375 9e ss 
rom /32 


of sizes f Rides ie 
ction duction is 


ed to start pro 





nches @ 
roto a diometers 


included. 
Shipped complete upe 
order for only 


$280 


Net F.O.8. Buffalo, wy, Va 





n receipt of your 


A MONEY-SAVING opportunity to prove 
in your own plant the many advantages 
of Whistler Adjustable Dies. Now being 
employed by thousands of metal working 
shops. The compact design of this special 
U-375 unit (10” x 12” working surface) 
provides up to 25 holes, 149” to 3g” diam- 
eter. Pierce materials up to and including 
14,” mild sheet steel...in one operation. 
Minimum centers of 7%” are permitted. Set- 
ups are made quickly and into — 
tion within hours. Precision perforating 
on long or short runs at much reduced 
expense. Re-use of punches and dies writes 
off first cost. The U-375 unit is shipped 
complete ready for immediate set-up. 





SENT FREE ON REQUEST 


Special U-375 Booklet and General Catalogs 


In brief informative style, with 
clear-cut illustrations, this litera- 
ture gives complete details about 


Whistler Adjustable Dies. Write. 


S. B. WHISTLER & SONS, INC. 


756 MILITARY ROAD oe BUFFALO 17, NEW YORK 
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through this bath composed ot 

t oz. per gal. of Alkalume No. 1 p! 
by volume of Liquid Stripper N 

a period of from 2 to 5 min. at 

190 F, temperature depending up 


transfer time; this is followed by a th m 
rinse of the free flowing or spray type 
This bath is preliminary to the conventional 
painting, anodizing or plating cycle. Ir cap 
be used in manual or automatic ec ent 


where cleaning is by immersior 


Melting Pot Has Aluminum 
Dip Compartment 


A new dip tank or melting 


thermostatically controlled and 


r 


aluminum Casting aip-compartmen 
been introduced by the H. McNaz 
Co., 201 Parsons St., Kalamazoo, M 
is useful for dipping ethylcellulos 
other removable plastic coatings on parts 
tools and dies. As an oil bath it is used 
to transfer heat at accurately controlled tem- 
perature to irregular shaped dev 
containers. 

Large top opening and sloping walls with 
smooth rounded corners permit a 





of interior and bottom to be easily 
for dipping operations or cleaning 
temperature set on the calibrated dial 
held within 1 F. Casting has a large 
to catch overflow, which also ma 
spill-over proof. 

Closed type heating elements 


























a , , . , os 
Lhe tank shown bere is weli 


7; 
75 Jast heatin v 





} 


w. and thermostat range 60 

or 200 to 500 F are installed f 
>? ] 

Oo! 90 v., as specified. 






Overall size is 12 by 12 by 10 > 
Thick walled aluminum casting n 
partment is tapered from 7 by 
top to 5 by 5 in. at bottom by 6 
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For the final finish or to give texture 
to other finishes, you'll have no trou- 
ble applying mechanical finishes on 
aluminum. Buffed, scratchbrushed, 
sandblasted, tumbled, hammered... 
aluminum takes them all. 

Aleoa Aluminum takes finishes you 
use on other metals. But only alumi- 
num takes the patented Alumilite 
and Alrok finishes that seal color in 
the metal surface and add resistance 
to wear and corrosion. 

Aleoa’s Laboratories have been 
developing finishes for aluminum for 
half a century. Bring your finishing 
questions to the company that knows 


aluminum best Ask your nearby 


Aleoa Sales Office for a copy of 


the book. ‘*Finishes for Aleoa 
Aluminum”. Or write ALUMINUM 
Company or America. 662-H Gulf 


Building, Pittsburgh 19, Penna. 


INGOT - SHEET & PLATE + SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR + TUBING - PIPE + SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS 


CLECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS + FASTENERS - FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
=e 
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Engineers 


The Lukens Steel Co. has augmented jx 
Development Engineering personnel with 
three additions to its staff. They are Rober; 
Ervin, an engineer formerly employed }y hes 
the Union Bag & Paper Corp.; Max Unselj 
a design engineer at Bagley & Sewall: a 


It's Houghto-Clean 220, a Houghton develop- 
ment for cleaning metal parts, either in tanks or 
power washers. You'll find it economical and 


efficient for almost every cleaning need—except A. Reed Schuster, an erection supervis 
where a chemically clean surface is required; in also trom Bagley & Sewall. Anothe: 
such cases use Houghto-Clean alkaline cleaners. nouncement from Lukens is the retireme: 
Houghto-Clean 220 has a high flash point, is not of Darwin S§. Wolcott, vice president 
toxic, leaves a very slight film which aids in pre- t years of service. 
venting rust. For prices and data, write Harry R. Reynolds has been p 

E. F. HOUGHTON & CO. to the position of consulting engines 


the Fatnir Bearing Co. Howell I 


tormerly assistant chief engineer, 


303 W. Lehigh Ave., Philadelphia 33, Pa. 





Mr. Reynolds as chief engineer. 


The recent election of officers of th 
Bound Brook Oil-Less Bearing Co. included 
the following: W. F. Jennings, president 


and treasurer: H. O. Johnson. executive vice 
president and secretary; George O. Smalle 





vice president; W. R. Toeplitz, vice pres 


ce dent in charge of engineering researc! 





W. T. Allen, assistant secretary: and ( 
Pi Brokaw, assiStant treasure! 
Francis W. Darts, consulting en 
GAS-FIRED 
has announced the appointment of / 
OIL-FIRED B Neu as his Midwest associate 
and ELECTRIC The appointment of Warren § 


tormerly rectifier engineer, to the p 


FURNACES of chief engineer of the Richardson-A 


Corp. has been announced. 


6 H. L. Smalley has been promoted t 





AGING sistant to the president of the Harbiso 
ANNEALING Walker Refractories Co. Mr. Smalle 
BRAZING viously assistant to the vice preside 
CARBON make his headquarters in Pittsburgh 


EF CONTINUOUS PUSHER FURNACE CARBURIZING The Carborundum Co. recently 


ERAMIC General Brehon Somervell a memb« 
HEATS 12,000 LBS. COPPER BARS PER HOUR DECORATING | board of directors. General Som 
DRAWING president of Koppers Co., In 
@ Copper wire bars up to 6 x 6 x 66 inches HARDENING The . a i 
are uniformly and scale-free heated for rolling in HOMOGENIZING 1€ appointment of Harry H. Ls 
the EF gas-fired, continuous pusher type furnace MALLEABLIZING assistant to the vice president of the 
pictured above. It has capacity to heat 12,000 co onncggaa | can Steel & Wire Co. has been ant 
pounds of bars per hour to 1650°F. neveatrte John R. Gaut, previously assistant | 
For dependable, low cost, uniform heating and SOLUTION of operations, succeeds Mr. Lumley as ' 
heat treating results, investigate EF furnaces and TREATING a district manager of operation 
developments. Available in gas-fired, oil-fired, and Bp SPECIAL ATMOS- U. S. Steel subsidiary. Mr. Lun 
electrically heated designs. Sizes and types to PHERE TREAT- continue to maintain his headqu: 
meet any requirement. No problem is too big MENTS Chicago. 
too small — or too complex. Let us work with 4 gs7¢ AND TYPE Selianin ‘Mecnic Meodaee. tnt, bas 
you on your requirements! deae? 
OF FURNACE moted Ross Gessford, engineering speci! 
' FOR EVERY in cathode ray tubes, to the position % 


THE ELECTRIC FURNACE co. PROCESS | chief engineer of its Television Pict 


| Tube Div. 
GAS FIRED, OIL FIRED Sz Vp Ch. ° PRODUCT OR | ) 
AND ELECTRIC FURNACES PRODUCTION Frank K. Metzger, manager of 


: sales of the Midvale Co., was recet 
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T STILL TAKES ACORNS...* 


pe ‘oO PRODUCE MORE MIGHTY OAKS 
OF AMERICAN INDUSTRY 


In the past 45 years Doehler-Jarvis has grown from acorn 
size to the largest company in the die casting industry. 
We know from experience all the difficulties on the road to 
the top. And we fully realize that this process of industrial 
growth, from acorn to oak, must continue if we and all 


enterprise are to prosper. 


as Therefore, we at Doehler-Jarvis are constantly on the look- 
© vice out for little “acorn” companies which need help to grow. 
a We can be of great assistance to them with our die casting 


earcl process to eliminate heavy investments and, at the same 
time, reduce costs by converting from more complex and 


expensive methods. 
Having already helped many of our smaller customers pros- 
per and grow, we are anxious to help others the same way. 


No matter how small your operations, our engineers, tech- 
nicians and experienced business executives will be glad to 


discuss your production problems with you. 








World's Largest Producer and Finisher of Die Castings 
Executive Office. 386 FOURTH AVENUE ain NEW YORK 16, N. 7% 
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CONTINUOUS ROTARY HEAT TREATING FURNACES 


For clean hardening, annealing, normalizing, carburizing, Ni-Carbing, 
etc., of many small parts. 

The self-metering feed hopper arrangement permits the operator to 
pre-load a one-half hour charge of work which is then continuously and 
uniformly processed without further attention, thereby eliminating costly 
man-hours. If desired, a continuous feeding mechanism may be employed 
which completely eliminates the need for an operator. 


Write for Bulletin 801-4 today. 


AMERICAN GAS FURNACE CO. 


SANS 
142 SPRING STREET ~- ELIZABETH, N. J. 


6) 


INDUCTION HEAT 
PERMITS 2 OZ. TOLERANCE 


It previously took 8 to 10 drops of a hammer, with 
slow flow of metal, to achieve close tolerances 
ON HIGH SPEED required for connecting rod forgings. But this lead- 
ing automobile plant recently combined scale- 


FORGING PRESS free, closely controlled Ajax-Northrup heat with 
improved die design, and pioneered the devel- 
opment of rods press-forged at unheard-of pro- 
duction rates. 










Ca) 





Clean, fast induction heat now saves tons of steel 
yearly in many forge shops. Increases die life as 
much as 20%. No abrasive scale, and accurate 
timing prevents overheated dies. A bank of Ajax- 
Northrup heaters at each machine handles several 
sizes of stock, heating variable lengths with quickly 
adjustable timing and feeding devices so that jobs 
can be changed in a jiffy. Saves start-up time; the 
first hot billet is ready in seconds. No need to 
“pull’’ stock during shut-downs—just push the 
“off’’ button instead. Working conditions are 
better, too. 


Whether you want to improve quality or reduce 
costs, you Il find the right answer in Ajax-Northrup. 
Over 33 years experience in successful induction 
heating and melting. 





AJAX 
ELECTROTHERMIC 
CORPORATION 


o 
Aidan 
AJAX PARK, TRENTON 5, N. J. ae 7 ’ 
Associate Componies 
THE AJAX METAL COMPANY + AJAX ELECTRIC FURNACE CORPORATION H 3 AT ! N G & M E LT I N G 
AJAX ELECTRIC COMPANY, INC + AJAX ENGINEERING CORPORATION 1195 
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moted to the position of general sales map. 
ager of the company. 


The Electronic Engineering Corp., fo, 
the past year known as Industrial De velop- 
ment Labs, elected as its president P. J, Cy. 
done, president of the Cudmore Suppl 
Corp. 


Several appointments at the Genera! 
Electric Co. occurred recently. John jj 
Belanger was named assistant genera! map. 
ager of G.E.’s Apparatus Dept. Glenn RB 
Warren succeeds Mr. Belanger as manager 
of the Turbine Divs. Edwin E. Parker 4. 
sumed Mr. Warren’s position of manaver 
of engineering of the Turbine Divs. A; 
other new assistant general manger of the 
Apparatus Dept. is Nicholas M. DuChemi 
formerly manager of the Apparatus Dept: 
Meter & Instrument Divs. His succe 
Harold E. Strang, previously engi: 
manager of the Affiliated Manufact 
Companies Dept. of G.E. In the Loco: 

& Car Equipment Divs., three changes y 
made. H. O. Trumpfheller, formerly 
tant to the manager of manufacturi 
named manager of manufacturing; 
Blair, production manager, became as 
to the manager in charge of procedur 
and C. E. Shank, assistant production man 
ager, is now production manager. 


A recent meeting at Oakite Products, |: 
resulted in the election of D. C. Ball 
der and long time president of the 
pany, as chairman of the board. Jc 
Carter, formerly general manager, su: 
Mr. Ball as president. 


The retirement of Clarence W. D 
plants engineer and a director of the N 
ton Co., after 46 years of service ha 
announced. Mr. Daniels will conti: 
serve the company, however, as a m« 
of the board of directors. Allan F. Ha 
Jr. assumes Mr. Daniels’ position of p! 
engineer. 


The Firth Sterling Steel & Carbide ‘ 
recently elected Kenneth D. Mann chairmat 
of the board. Mr. Mann previously 
as manufacturing vice president of th 
nolds Metals Co. Another promot 
that of A. E. Barker to assistant to the 
dent. Succeeding Mr. Barker as th« 
York sales manager is Howard M. D 
formerly president of the Jessop St 
ternational Co. 


a. * 


Curtis C. Gary was appointed a 

to the president of the Brake Shoe & (ast 
ings Div. of the American Brake Sh 
He will continue to be located at th 
quarters in New York City. Anoth 
motion by American Brake Shoe is 

Roger W. Batchelder to the vice pres 
in charge of sales of the National | 
Div. His headquarters will continu 
in St. Louis. 


The appointment of Charles Pingr) 
district sales engineer of the Dallas oll 
has been announced by the Chain B 
of Milwaukee. 


=~ 
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FAST SERVICE 
FROM DISTRIBUTOR 
WAREHOUSE STOCKS 


 — in less-than-carload lots is available with 
speed and with many helpful services from the qualified metal distrib- 
utors listed below. Reynolds technicians, in offices across the country, 
work closely with these distributors on special problems. Together 
they can bring all the advantages of Reynolds Lifetime Aluminum to 
your products and production, just as 


they are helping metal fabricators 


everywhere in their conversion to 


this modern, lightweight metal. 


Consider aluminum . 


Reynolds Distributor. 


.. consult your 


—_———_ = 
ey =_—— 
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REYNOLDS DISTRIBUTORS HAVE ALUMINUM MILL PRODUCTS 
FOR IMMEDIATE DELIVERY FROM WAREHOUSE STOCKS 


ALABAMA 

Arnold-Brown Metals & Supply Co., 
Birmingham 5 

CALIFORNIA 

American Brass & Copper Co., 
Oakland 7 

(Wire, rod, bar, structurals only) 

Richard G.:Stern & Company, 
Los Angeles 46 

Tay-Holbrook, Inc., San Francisco 1 

United States Steel Supply Co., Los 
Angeles 54 and San Francisco 1 

Western Metal Supply Company, San 
Diego 12 

COLORADO 

Marsh Steel Corporation, Colorado 
Springs and Denver 5 

FLORIDA 

Horne-Wilson, Inc., Jacksonville 6, 
Orlando, Miami 36 and Tampa |! 

IDAHO 

idaho Steel Products, Inc., Boise 

ILLINOIS 

United States Steel Supply Co., 
Chicago 4 

Benjamin Wolff & Company, Chicago 36 


INDIANA 

Brass & Copper Sales Co., 
indianapolis, 4 

LOUISIANA 

Stauffer, Eshleman & Co., Lid., New 
Orleans 1 

MARYLAND 

Clendenin Bros., Inc., Baltimore 2 

(Wire, rod, bar, structurals only) 
Lyon, Conklin & Co., Inc., Baltimore 30 


MASSACHUSETTS 
Bay State Refining Company, Chicopee 
Falls (Ingots only) 
Arthur C. Harvey Company, Boston 34 
Pratt & Inman, Worchester 8 
(Wire, rod, bar, structurals only) 


MICHIGAN 

Kasle Steel Corporation, Detroit 9 
MINNESOTA 

Newell T. Miner Company, St. Paul 4 
MISSOURI 

Brass & Copper Sales Co., Kansas 


City 6 and St. Louis 3 
Marsh Steel Corporation, N. Kansas City 


NEW JERSEY 
Edgcomb Steel Corporation, Hillside 


NEW YORK 
Beals, McCarthy & Rogers, Inc., Buffalo5 


OHIO 

Hamilton Steel Company, Cleveland 8 

Summer & Company, Columbus 8 

OREGON 

American Steel Warehouse Co., 
Portiand 14 

PENNSYLVANIA 

Levinson Steel Sales Company, 
Pittsburgh 19 

Potts-Farrington Company, 
Phildelphia 7 

TEXAS 


Marsh Steel Corporation, Dallas 10 
Moncrief-Lenoir Manufacturing Co., 
Dallas 1 and Houston 1 


UTAH 


Salt Lake Hardware Company, Salt 
Lake City 9 


WASHINGTON 
Seattle Steel Company, Seottle 4 


DISTRIBUTORS of REYNOLDS ALUMINUM 


REYNOLDS METALS COMPANY « LOUISVILLE 1, KENTUCKY 


LISTED UNDER “ALUMINUM” IN YOUR CLASSIFIED PHONE BOOK 









For melting, alloying, casting, 
metallurgical investigation, and 
many other uses, the new port- 
able Jelrus Electric Melting Fur- 
nace really does a better job! 
It’s a self-contained plug-in unit 
(operating on 110 V. AC or 
DC), light in weight (5 pounds) 
and really compact (12°x10°x9" 
high). 


Furnace capacity permits melts 


JELRUS 
“Aanudg-UMet 
PORTABLE 


ELECTRIC MELTING 
FURNACE 


Handy-Melt PRICE—complete $142.00° 
Crucibles $2.50°; Extra Mule $12.50* 
*F.O.B. New York City 


up to 600 dwt. of gold—2 Ibs. 
Avoir. of brass or equivalent— 
with a simple flick of the switch. 
Temperature indicator assures 
consistent results on successive 
melts. Designed with features 
that prevent overheating of 
metal and eliminate metal oxi- 
dation, this portable furnace 
gives maximum service for a 
modest investment. 


Send for Data Sheet Today! 





precision casting sales and engineering 


64 W. 48th ST. NEW YORK 19° DEPT. M 


HOW THE WROUGHT BRASS 


INDUSTRY CONSERVES 


METAL 


No industry melting commensurate tonnage* of 
vital metal can quite match the brass mills for conser- 
vation and low melting losses. The savings of metal 
total millions of pounds; clearly the method they use 


is worth noting: 


Virtually all the brass mills in North America use 
the Ajax-Wyatt induction melting furnace, for it has 
the lowest metal losses in the field — less than 1% — 
with superior temperature control and unapproached 
economy of operation on high production schedules 


such as we have today. 


The accepted melting tool in brass rolling mills 


throughout the world. 





* Upwerds of § billion pounds annually 


AJAX ELECTRIC FURNACE CORP. 


1108 Frankford Avenue 
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AJAX InduCTION MELTING FURNACE 


* Philadelphia 25, Pa. 


AJAN METAL COMPANY, Noe-Ferreus laget Motels ead Alleys fer Fevedry Use 
AJAR ELECTROTHERMIC CORPORATION, Ajax-Merthup 

AJAE FARCTOIC COMPANY, INC., The Ajex-Meltgres Electric Selt Bath Furnace 
AJAL ENGINEERING CORPORATION, Ajax lame Wyatt Ai: he ire Mech 
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Harley A. Gardner was named treasure, 
of the Willard Storage Battery Co., replac. 
ing I. K. Schnaitter, who resigned as tre, 
surer and assistant secretary. C. H. Bel/ 
assumes the position of assistant secretary 
and J. C. Crum is assistant treasurer, sy 
ceeding Mr. Gardner. 





The Armour Research Foundation of th; 
Illinois Institute of Technology has 


nr 
a} 


|pointed Virgil H. Disney a supervisor of 


electronics. Mr. Disney, formerly assistan; 
section head in research at the airplane dj 
vision of the Curtiss-Wright Corp., will be 
in charge of the second electronics section 
with James L. Murphy continuing as supe: 
visor of the first group. 


J]. Tedford Bachman has resigned as 
sistant vice president of operations of 


Sharon Steel Co. to become general 
ager of sales of the Cold Metal P: 
Co 

Mack Trucks, Inc. has announce 
L. G. Bissel and C. T. Ruhf have 
quished their respective positio 
man of the board and presid 
Bransome, a director of the compan 


president of the Vanadium Corp. of An 
ca, was elected to both offices. Mr. Bransor 
will continue his association with Vanadiun 
as chairman of the board and member of 
the Committee. Both Messrs 
Bissel and Ruhf will continue as member: 
of the Mack board, with Mr. Ruhf remaii 
ing with the company in a consulting 
pacity 


J, D 


manage! 


Executive 


Greensward was named get 
of the Norwood, Ohio work 
the Allis-Chalmers Manufacturing Co. Su 
ceeding Mr. Greensward as assistant t 
executive vice president of the company 
general machinery Robert 
Flesheim, manager of Allis-Chalmers’ ele 
trical department. Roy M. Casper, manage 
of the motor and generator section, assume: 


Mr. Flesheim’s former position. 


division is 





The A. M. Byers Co. has announce: 
death of J. Frederick Byers, Sr., 
of the board. Mr. Byers was the son 
late A. M. Byers, who founded the 


chairmat 


B 
company in 1864, 


The sudden death of John P. H: 
general manager-sales for the Tube R: 
ing Corp., has been announced. Mr. H: 
had been associated with the Tube Red 


Corp. tor 14 years 


Companies 


The Sturgis Products Co., Sturgis, M 
has changed it corporate name to the Ko/ 
Finish Co. Organization and company struc 
ture remain the same, except that all sales 
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Just a simple length of straight tubing ... yet, because it’s 
Republic ELECTRUNITE Tubing, a manufacturer was 
able to increase production of Silentbloc spring bushings 
‘more than 500 Units per day. 


y, difficulty was encountered in assembly of rubber 
ordinary tube. Suggestions made by Steel 


bers and , BOP O af > J 





is inserted with m 
equipment and ma 
An unusual case? Not at ‘all, when $oeet 
of other manufactuters who have oneal ainiilarly from 
ny’s the adoption of ELECTRUNITE for all tubing applications. 
From experience, these manufacturers know that ELECTRU- 
NITE Tubing is uniformly round, uniformly ductile and 


me: uniformly sound... throughout every length and every 
shipment. They know, too, that ELECTRUNITE Tubing can 
_ be processed, or fabricated if desired, to meet the specific 


needs of any application, before it leaves the Republic mill. 


nat Like more information about this modern electrically- 
= welded tubing? Write, wire or phone today. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION . CLEVELAND 8, OHIO 


Export Department: Chrysler Building, New York 17, New York 
Illustration Courtesy of Harris 
Products Co., Cleveland, Ohio 
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SELF-LUBRICATING | 


EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT 
OF FRICTION OPERATES» 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. ; 


GRAPHITE METALLIZING 


CORPORATION 


1010 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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and manufacturing has been moved to a| 
new plant in Kalamazoo, Mich. | 


A new Chemical Div. has been estab- | 
lished by the Reynolds Metals Co. to handle | 
its line of specialties used by the chemical | 
industry. I. P. Macauley, vice president, will 
head the new division, with headquarters 


at 19 E. 47th St., New York City. 


A Canadian subsidiary to manufacture 
fluorescent lamps and other lighting equip- 
ment has been formed by Sylvania Electric 
Products, Inc. To be known as Sylvania 
Electric (Canada), Ltd., the company will 
be located in Drummondville, Quebec. 
Officers of the new company are: president, 
F. J. Healy; vice president, R. H. Bishop; 
secretary, William O'Keefe; and treasurer, 
M. F. Balcom. Mr. O'Keefe will manage 
the plant. 


The Elmes Engineering Div. of Ameri- 
can Steel Foundries has recently moved all 
of its departments from Chicago to larger 
quarters at 1150 Tennessee Ave., Cincin- 
nati 29, Ohio. 


\ new acetylene plant has been estab- 
lished by the Air Reduction Sales Co. in 
Acton, Mass. The plant has a rated ca- 
pacity of 100,000 cu. ft. of acetylene per 
day. 


The American Steel & Wire Co. has 
built and placed in operation a new mill, 
designated as the Stainless Steel Div., at its 
Waukegan, Ill. Works. The mill will proc- 
ess round 4-in. and smaller and certain 
sizes of flat stainless steel wire. 


Completion of arrangements with Sonith 
Industries, Inc., Indianapolis, Ind., for the 
manufacture and sale of Meehanite cast- 
ings has been announced by the Meehanite 


Metal Corp., New Rochelle, N. Y. 


The formation of Tin Research Institute, 
Inc. by the Tin Research Institute, London, 
England, has been announced. Located at 
192 W. Sixth Ave., Columbus 1, Ohio, 
the new company will provide free tech- 
nical service to consumers of tin in the 
United States. Robert J. Nekervis was 
appointed supervisor of metallurgical de- 
velopment, and Robert M. MacIntosh is 
supervisor of chemical development. 


Tinnerman Products, Inc. has moved its 
Detroit district offices to 14550 Third Ave., 
Detroit, Mich. 


Purchase of the assets, plant and busi- 
ness of the Conant & Donelson Co., Con- 
way, Mass., has been announced by the 
Threadwell Tap & Die Co. Production has 
been transferred to the Threadwell plant at 
Greenfield, Mass. 


The new general office building of the 
United Engineering & Foundry Co. was 
formally opened at 948 Duquesne Way, | 
Pittsburgh. | 


The Indus Tool & Manufacturing Corp. | 


improve Surface Finishes 
Increase Tool and Die Life 
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What is Pangborn Hydro-Finish? 
It’s the new, versatile impact 
blasting process that uses a fin: 
mesh abrasive suspended i: 
water, yet holds tolerances 
the work to .0001 inches. 





What Hydro-Finish can do for you 
Pangborn Hydro-Finish can he 
you three ways, by improvu 
surface finishes, by removin 
oxide scale, by lengthening t 
and die life through prop 
maintenance. 


Hydro-Finish eliminates ma! 
tedious finishing operations, | 
duces cost and time involved 
buffing. It improves fatigue 11! 
of metal parts it finishes 
produces a surface virtually f: 
from directional grinding lin: 


PANGBORNITE ———_ 
The best abra- Vo 

sive forallliquid | xa 
blasting needs. 
Available in many mesh siz: 











Write today for details about t! 
new Pangborn Hydro - Fini 
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an . . *,¥ 
Cabinet or Pangbornite. PAN 
BORN CORPORATION, 1203 Par 


born Blvd., Hagerstown, M 


- 


Look to Pangborn for all late 
developments in Blast Cleani1 
and Dust Control Equipmer 


Pangborn 


BLAST CLEANS CHEAPER 
with the right equipmen' 
for every jc 
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DURAMOLD C 


water-hardening, hobbing 


LOW to 
MEDIUM 





POOR BEST POOR 





GOOD FAIR 










DURAMOLD B 


oil-hardening, hobbing 


LOW to 
MEDIUM 





GOOD GOOD 













DURAMOLD A 


cir-hardening, hobbing 


: MULTIMOLD 


#El for machined molds, heat- 
} treated or carburized 


| BTR 


cil-hardening, for 
machined molds 
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iV cir-hardening, for GOOD BEST HIGH 
"| | machined molds 
a? 


* Best, when annealed for machining 
t Fair, when annealed for machining 
** Good, when carburized and hardened 


In selecting tool steel for plastic molds the 
step is to answer these questions: 


Is the mold to be cold-hobbed or machined? 


first 
© Is high wear-resistance important? Short 





or long runs? 
What core-strength is required? 


How much distortion in heat-treatment is 
permissible? 


High or low operating temperatures? How 
much pressure? 


© 


As a further aid in making the best choice, 
refer to the chart above. This is a general guide 
to six of our popular mold steels. Each is scrupu- 
lously inspected to assure the sound, clean 
surface and properly-annealed structure neces- 
sary for highly-polished cavities. 


A Bethlehem metallurgist is ready to assist 

mr. you with the selection of tool steel . . . or to 
‘xa recommend its proper heat-treatment. Plan now 
to get full details on Bethlehem Tool Steels. 
There’s a Bethlehem sales office or tool-steel 
distributor near you. Or write us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


: st itt . ‘y 
- i » ‘4 
‘ 2 + ‘ 
ere 
: ; "i : On the Pacific Coast Bethlehem products are sold by 
EY LE Bethlehem Pacific Coast Steel Corporation 
m BET i HEM Export Distributor: Bethlehem Steel Export Corporation 
4 
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ETHLEHEM TOOL STEEL 









Design + Metallurgy 
= SATISFACTION 


For specifying a steel ma- 
chinery part, the designer 
and the metallurgist make 
a fine team. 


If the part is properly de- 
signed (and this means 
taking the metallurgical 
treatment into account) the 
choice of a steel and its 
proper treatment become 
relatively simple. 

So important are these 
aspects of good and poor 
design of parts in relation 
to the choice of steel and 
its treatment—the work of 
the designer and the metal- 
lurgist—that we have com- 
piled a 70-page book on 
this subject, giving many 
sketches as examples. 
“THREE KEYS TO SATIS- 
FACTION” is interesting 
and helpful to designers 
and metallurgists; it is free 
on request. 


Climax Molybdenum Company 


500 Fifth Avenue —— 


New York City 










Please send your 


FREE BOOKLET 
KEYS TO SATISFACTION 
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has changed its name to the Indus Corp. 
The general offices will be located at 431 
N. Holmes Ave., Indianapolis, Ind. The 
company also just opened an assembly plant 
at Greencastle, Ind. 


A modern centrifugal cast iron pipe plant 
has just been erected by the Pacific States 
Cast Iron Pipe Co. at Provo, Utah. 


Commercial operations have begun this 
summer at a new electrode plant con- 
structed by the Great Lakes Carbon Corp. 
at Morgantown, N. Car. 


The McKay Co. has moved its Electrode 
Sales Dept. from York, Pa. to the com- 
pany’s executive offices at 1005 Liberty 
Ave., Pittsburgh, Pa. 

The addition of a Metal Spraying Shop 
to its facilities at the Jersey City, N. J. 
plant has been announced by L. O. Koven 
& Brothe ff Inc. 


The first operating phase of the Pennsy/ 


vanta Salt Manufacturing Co.’s new fluorine 
chemical plant, located at Calvert City, Ky., 


has begun. Plans tor future expansion will 
make this plant the largest in the Pennsalt 


chain. 





An Injection Custom Molded Div. has 
been created at the Bolta Co., Lawrence. 
Mass. 


Manufacturers whose products require 
plastic components now have an opportu. 
nity to see and test sample parts before 
placing final orders. This service is avail- 
able from the Ace Plastic Co., Jamaica, 
N. Y. 


A $10,000 die casting machine has been 
given to the Metallurgical Engineering 
Dept. of the Illinois Institute of Tech- 
nology by the Doehbler-Jarvis Corp. for use 
in instruction and research. 


“The Tale of the Powdered Pig,” a new 
sound and color film, has just been re- 
leased by the Reynolds Metals Co. It is 
available to technical groups in the paint 
industry and educational organizations. 
Requests should be directed to the Rey- 
nolds Metals Co., Motion Picture Depr., 
821 S. 12th St., Louisville 1, Kv. 


Societies 


The American Institute of Bolt, Nut 


Rivet Manufacturers has officially chang 
ts name to the Industrial Fasteners I 
tute. The name change in no way affects th 
present organization, and offices will 
main at 1550 Hanna Bldg., Cleveland. 














The bigger the die casting, the 
greater the likelihood of porosity. 
Char-Lynn engineers are turning 
out aluminum castings of five 
and six pounds with uniform 
density. It can be done! The 
pressure-tight hydraulic pump 
casting shown here is an example. 
Take advantage of Char-Lynn 
consultation service. A tool and 
die department oper- 
ates under expert su- 
pervision. Send us a 
sample or blueprint for 
free estimate. 


Char-Lynn Company 
2875 26th Avenue South . DU pont 2354 


Minneapolis 6, Minnesota 
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Greater ease In use accompanies 





products made lighter with... Dow 
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the world’s lightest structural metal! 


If your product is designed to save manpower, 
one metal—Magnesium—deserves your first 
consideration. 


Magnesium 1s the world’s lightest structural metal. 
It gives portable tools new found lightness 
because it is a full one-third lighter than any 
other light metal. Saws, hand tools and count 
less other products become easier to lift and 
move—easier to sell—with magnesium. And 
this bonus—this premium of lightness—is yours 
without sacrificing needed strength and dura 
bility, because parts made from magnesium 
are sturdy and long lasting. 





Give your product the vital selling advantage 
of noticeably greater ease in use—switch to 
magnesium. Write for a free copy of “How “a 
Magnesium Pays,” a book filled with actual case 
studies of successful magnesium applications. ‘ 


THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 


New York ® Boston ® Philadelphia © Washington © Cleveland 
Detroit ©¢ Chicago ©® St. lovis © Houston © San Francisco 
Los Angeles * Seattle 


Cu t Dead VW ‘eigh t Dow Chemical of Canada, Limited, Toronto, Canada 









And Production Costs, Too... 
With Magnesium Die Castings 


Magnesium die castings are the obvious choice for portable 
equipment. They enable designers to save pounds and 
dollars at the same time. Magnesium die castings are as 
strong as they are light. And they can be cast to extremely 


close tolerances which eliminates much costly machining. 











Lighter Products Sell— make your product Magnesium Light 
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-- tells how to finish 


ZINC OR CADMIUM 
for better 

CORROSION RESISTANCE 
...PAINT BASE 


Lye Appeal 


If your product uses zinc or cadmium 
in any form, find out now about Iridite 
... the chemical dip finishes that boost 
corrosion resistance provide a 
paint base that defies peeling, flaking, 
chipping . . . brighten zinc, keeps it 
bright and free from stains. Write for 
details today . . . or better still, send 
samples of your product for FREE 


processing. 


IRIDITE COATINGS 
are used on-- 


Washing Machine Parts * Radio Equipment 
Kitchen Utensils *® Aircraft Parts 
Lock Hardware * Office Machines 
Window Frames * Vending Machines 
Wire Cloth * Tools 
Lamp Fixtures * Fuel Pumps 
Carburetors * Auto Hardware 
Zinc Coated Sheet * Hinges, Screws, Bolts 
Camera Parts * Plumbing Fixtures 
Wall Panels * Refrigerator Parts 


Wire Products ® Instrument Parts 


Electrical Equipment 
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Dr. J. C. Warren, dean of Graduate 
Studies and head of the Chemistry Depart- 
ment at the Carnegie Institute of Tech- 
nology, was named president-elect to succeed 
Dr. Robert E. Doherty, who will retire as 


| Carnegie’s president next year. 


At the annual meeting of the Electric 
Metal Makers Guild, Inc., the following 
officers were elected for the coming year: 
president—F. O. Lemmon, superintendent 
of melting, Ohio Steel Foundry Co.; vice 
president—E. J. Chelius, superintendent of 
melting, Carnegie Illinois Steel Co.; and 
secretary-treasurer—R. J. McCurdy, super- 
intendent of melting, Republic Steel Corp. 


New York University’s College of Engi 
neering has announced the appointment of 
Professor Mario C. Giannini as assistant 
dean in charge of the Day Division. 


The new Peirce Memorial Laboratory of 


Metallurgy at the Stevens Institute of Tech 
J 


nology Was formally dedicated last May. 
The new laboratory, part of the Stevens 
Science Center, replaces the outgrown 
Peirce Metals Laboratory, established in 


1939 by the late Mr. Peirce. 


The Magnesium Association elected the 
following officers for the 1949-1950 term: 
president—A. W. Winston, Dow Chemi- 
cal Co.; vice president—H. B. Megill, 
Dominion Magnesium Ltd.; and treasurer, 
R. D. Ferguson, Eclipse-Pioneer Div., Ben- 
dix Aviation Corp. 


George V. Luerssen, chief metallurgist of 
the Carpenter Steel Co., was presented with 
the first annual David Ford McFarland 
Award by the Penn State Chapter of the 
American Society for Metals. The Award is 
made to a Penn State metallurgist who has 
attained eminence in his profession so as 
to bring credit upon himself and upon his 
Alma Mater. 


Dr. J. C. Warner, dean of Graduate 
Studies and head of the Chernistry Dept. 
at Carnegie Institute of Technology, was 
elected vice president and a member of 
the Board of Directors of the Electrochemi 
cal Society. 


Dr. Roy D. Hall was the fifth recipent of 
the medal awarded annually by the Stevens 
Institute of Technology for outstanding 
achievement in the field of powder metal- 
lurgy. Dr. Hall retired from active service 
with the Westinghouse Electric Corp. after 
55 years of service. 


The Wire Association has voted to pre 
sent their Annual Medal Award for 1948 
to Reginald S. metallurzist 
for Rylands Brothers, Ltd. of Warrington, 
England. The presentation will be made at 
the Association’s annual meeting in Oc- 
tober. 


Brown, chief 


(More News on page 130) 





Now--a one dip 





bright finish for 


AUTOMATIC ZINC PLATING 





COMMON CHEMICAL ADDITION 
ELIMINATES CAUSTIC RINSE— 
PERMITS AMAZING LOW COST 


The one-dip Iridite Bright treatment for 
standard automatic zinc plating machines 
has been proved successful and is now 


being used in product on runs. 


RESISTS CORROSION— PROTECTS 
FROM STAIN 


This amazingly low cost protective 

brightening process produces a _ shir 
stain-free surface with good corrosion : 
sistance utilizing only the nor 
number of tanks after the zinc plat 


operation: rinse, Iridite, rinse. 


SIMPLE TO OPERATE—NO 
BLEACHING DIP 

This special one-dip Iridite Bright 
non-electrolytic chemical solution 
operates at 80 to 85° F .. . with no 
cially trained personnel . . . equally ad 
able to bulk plating of parts. Elimi: 
need for second or bleaching dip. 


Whatever your problem in finishing 
zine or cadmium — there's an Iridite 
to do the job. For details, write— 


wire—or ‘phone. 


ALLIED RESEARCH 
PRODUCTS, INC. | 


14 EAST MONUMENT STREETS 
BALTIMORE 5. MD % 
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Materials 





IRON AND STEEL 


Proper Design of Alloy Steel Parts. The 
ax Molybdenum Co. has just released 
oklet that stresses the relationship of 
design to metallurgical and economic 
rs, Showing by sketches numerous 

points that influence the behavior of an 


steel part im service. (1) 
nes Steel Bars. A new bulletin just released by 
“ the LaSalle Steel Co. emphasizes the many 


vantages obtained when using Stressproof 

finished carbon steel bars that possess 
strength, 
minimum 


( ) 


in-the-bar qualities - 
hinability, wearability and 


ize } 


NONFERROUS METALS 


Preformed and Standard Carbide Blanks. 
[he many advantages of using Adamas 
rmed and standard style blanks in 
st any size or shape for a variety of 
ations are listed in this single sheet, 
1 by the Adamas Carbide Corp. (3) 


Special Alloy for Cast-to-Shape Dies. This 
e, illustrated bulletin gives complete 
mation on Strenes “C” Metal, a 
lium-nickel-molydenum alloy with a 
teel base used primarily for cast-to- 
forming and drawing dies. Available 
the Advance Foundry Co. (4) 


Lasting Alloys. R. Lavin & Sons, Inc. has 
hed a compact wall chart that con- 
letailed specifications, chemical com- 
1s and physical properties of a wide 

of standard brass, bronze, nickel 
ind aluminum casting alloys. (5) 


NONMETALLIC MATERIALS 


Molding Materials and Resins. Typical ap- 
ns for Beetle and Melmac molding 
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compounds, Urac and Melurac resin adhe- 
sives, and Melmac and Laminac laminating 
resins are attractively illustrated and de- 
scribed in this 12-page bulletin, just re- 
leased by the Plastics Dept. of the American 
Cyanamid Co. (6) 


Zinc-Base Metals. 
and satin finished zinc-base metals, fur- 
nished in sheets, coils or flat strips, in 
striped or crimped patterns, plated on one 
or two sides, and that can be stamped, 
blanked, bent or formed to meet most 
production requirements, are featured in a 
new bulletin offered by the American 
Nickeloid Co. Stock sizes and gages are 
included. (7) 


Felt Samples. S.A.E. felt standards and 
specifications are set forth in an 8-page, 
sample folder available from the American 
Felt Co. Samples of 16 different S.A.E. 
grades are exhibited. (8) 


Samples of both bright 


Heat Resistant Acrylic Resin Molding Powder 
A detailed chart giving the various proper- 
ties of Lucite HM-140, an improved heat 
resistant acrylic resin molding 
available in a wide range of transparent, 
translucent and opaque colors, is featured 
in this 4-page bulletin, No. A-9054, re- 
leased by the Plastics Dept. of the E. I. 
du Pont de Nemours & Co. (Inc.) (9) 


powder 


Thermoplastic Cellulose Ester Materials. 
This 8-page, illustrated bulletin, No. H 
1-10, gives complete data on Kodapak 
Sheet, a thermoplastic cellulose ester mate- 
rial with important applications in the 
electrical industry. Available in two types 
—Kodapak I, cellulose acetate, and Koda- 
pak II, cellulose acetate butyrate—from the 
Cellulose Products Sales Div. of the East- 
man Kodak Co. Specifications are included. 

(10) 


Adhesives, Dispersions, Etc. A variety of 


Loxite adhesives, dispersions, latex and 


compounded latex dispersions, their out 
standing properties and recommended uses 


are featured in this 20-page, illustrated bul 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 127. 











letin, released by the Firestone Industrial 


Products Co. (11) 


The Haskelite Manu- 
has issued a 4-page, illus 


Structural Materials. 
facturing Corp 
trated bulletin describing its line of struc- 
tural materials—Plymetl, a group of stiff, 
strong, lightweight, structural sheet mate- 
rials; Ornametl, which combines the sales 
appeal of beautiful woods with the work- 
ability of metal; and Ornalite, a 
bright, colorful patterned surfacing mate- 
rial. (12) 


sheet 


Molding Compound. Complete data on 
Cerex, a high heat resistant thermoplastic 
molding compound that can be molded on 
standard injection machines, can be ex- 
truded, and is machinable, are presented in 
a new bulletin just released by the Plastics 
Div. of the Monsanto Chemical Co. (13) 


Fiberglas Products for Plastics Reinforcement 
A variety of Fiberglas products, including 
yarns, cloths woven of the yarns, mats and 
chopped strands, that are available for the 
reinforcement of plastics are described and 
illustrated in an attractive, 12-page bulletin 
offered by the Owens-Corning Fiberglas 


Corp. (14) 


PARTS AND FORMS 


Aluminum Impact Extrusions. The principles 
of the Alcoa impact extrusion process for 
producing aluminum impact extrusions, 
and their commercial applications, are in- 
terestingly presented by the Aluminum Co 
of America in this 44-page, illustrated 


booklet, No. AD-124. 7%) 


Aluminum Parts. This attractive, 56-page 
catalog profusely illustrates and describes 
the large facilities of the Aluminum Goods 
Manufacturing Co. for producing aluminum 
parts, the technical services available, and 
the wide range of products already made 


by this company. (16) 


Castings. A 60-page booklet that illustrates 
and describes facilities for the production 
of cast steel parts and tubes as well as 
industrial alloy iron castings has been re 
leased by the American Cast Iron Pipe Co. 

/ 17 ) 


Precision Investment Castings. An interesting 


article on precision investment castings 
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is presented by the Arwood Precision Cast- 
ing Corp. in this 16-page, illustrated bul- 
letin, including a table of alloys found by 
Arwood to be most adaptable to its process. 

(18) 


Porous Bronze Bearings. This 16-page, il- 
lustrated bulletin lists hundreds of sizes 
and types of “Compo” oil-retaining porous 
bronze bearings carried in stock, and gives 
bearing formulae, tolerances, loads and 
specifications. Available from the Bound 
Brook Oil-Less Bearing Co. (19) 


Magnesium Die Castings. The physical prop- 
erties, relative weights, typical applications 
and numerous advantages of using Doler- 
Mag magnesium die castings are featured 
in a 4-page, illustrated bulletin, published 
by the Doehler-Jarvis Corp. (20) 


Plaster Mold Castings. The new Bendix 
process of plaster mold casting a wide 
range of cylindrical shapes to tolerances as 
close as +0.005 in. 


while 


in mass production 
maintaining low weight, high 
strength, uniform physical properties and 
smooth finish is discussed in this 4-page 
bulletin, No. 811-12A, issued by the 
Eclipse-Pioneer Div. of the Bendix Aviation 
Corp. Complex parts cast in one piece that 
previously had to be cast in sections so that 
inner surfaces could be machined are illus- 
trated. (21) 


Injection Molded Plastics. The facilities of 
the Plastics Div. of the Erie Resistor Corp. 
for producing custom molded 


plastics, and a wide variety of typical 


injection 


applications requiring precision within ex- 
acting tolerances, are profusely illustrated 


») 
£4. } 


and described in this 8-page bulletin. | 


Sintered Carbide Tips, Tools, Etc. Specifica- 
tions and prices of a complete line of 
Firthite sintered tungsten carbide tips and 
tools, boring bits, Mechanigript adjustable 
tool holders, and special tips, nibs and 
wear parts made to customers’ specifica- 
tions are featured in this 28-page, illus- 
trated catalog, No. FE-127, offered by the 
Firth Sterling Steel & Carbide Corp. (23) 


Flexible Tubing. This 6-page, illustrated 
folder presents the outstanding teatures of 
Spiratube flexible tubing (the spring core 
is spiral-stitched into the fabric) for use in 
conveying air, gases, light solids and similar 
elements. Specifications and various appli- 
cations are also included in this bulletin, 
available from the Flexible Tubing Corp 
4 


Cemented Carbide Products 
typical applications and prices of a com- 


opecific ations, 


plete line of cemented carbide tools, mills, 
drills, files, wear resistant parts, etc. pro- 
duced by Kennametal, Inc. are featured in 
this 80-page, illustrated catalog, No. 49. 
(23) 


Aluminum Extruded Shapes. Illustrations of 
a variety of aluminum extruded shapes and 
fabrications, and the facilities of the Light 
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Metals Corp. to produce these shapes to 
meet customers’ specifications are featured 
in this 6-page folder. (26) 


Flexible Couplings. The many attractive ad- 
vantages of using torsionally soft flexible 
couplings ranging in size from 1/50 to 100 
h.p. in a product or factory are listed in a 
4-page, illustrated bulletin, No. 201, re- 
leased by the Lord Manufacturing Co. 
Specifications are included. (27) 


lron Castings. A detailed tabular summary 
listing the physical properties of the gen- 
eral engineering types of Meehanite cast- 
ings produced by the Meehanite Metal 
Corp. is featured in this 4-page, illustrated 


bulletin, No. 32. (28) 


Stainless Steel and Heat Resisting Alloy 
Castings. A compact corrosion guide and 
nine technical data sheets, containing tables 
on chemical compositions, physical, me- 
chanical, heat and corrosion resisting prop- 
erties, etc. of a complete line of Misco stain- 
less steel castings and heat resisting alloy 
castings, has been issued by the Michigan 
Steel Casting Co. (29) 


Metal Filter Cloth. Samples of metal filter 
cloth from 40 to 700 mesh, in _ nickel, 
Monel, brass, Chromel and stainless steel, 
available in plain, twilled, plain dutch and 
twilled dutch weaves, are included in a 
pocket-size booklet offered by the Michigan 
Wire Cloth Co. (30) 


Friction-Minimizing Bearings. A complete 
line of friction-minimizing, self-lubricating 
Morganite bearings, including metallic and 
nonmetallic content bearings, composite 
bearings, and machined or molded shapes 
of special quality, self-lubricating materials, 
is fully described and illustrated in a 6-page 
tolder released by the Morganite Brush Co., 


Inc. (31) 


Zinc Alloy Die Castings. The more salient 
features of Zamak-3 and Zamak-5 zinc alloy 
die castings, their method of production, 
and typical applications are all reviewed in 
this 28-page, illustrated bookiet, available 
trom the New Jersey Zinc Co. (32) 


Forgings. The history, manufacturing facill- 
ties and typical applications of the Pitts 
burgh Forgings Co. and its subsidiary, the 
Greenville Steel Car Co., producers of dupli- 
cate, interchangeable forgings made in 
closed dies for assembly into all types of 
industrial equipment, are attractively pre 
sented in a 64-page, illustrated catalog 


{ 5 he 


Powdered Metal Parts. A broad range ot 
new applications for powdered metal fabri- 
cation processes, as well as a table of physi 
cal properties of various Powdermet parts, 
is presented by the Powdered Metal Products 
Corp. of America in a new 8-page, illus- 
trated bulletin. (34) 


Stainless Steel Castings and Specialties. 
A variety of stainless steel castings, regula- 
tor and valve parts, centrifugal pump im- 


pellers, etc. are profusely illustrated and 
described in this 4-page folder, issued by 
the Stainless Foundry & Engineering Co, 
One page of the bulletin is filled with | elp. 
ful engineering data. 35) 


Precision Machined Fittings. The use of cor. 
rosion resistant Sta-Unions—precision ma. 
chined fittings—for the joining of stainless 
steel tubing, making possible the use of 
light or heavy gage tubing in place of pipe, 
thus reducing both weight and cost, is dis. 
cussed in a single, illustrated sheet released 
by the Steel Products Co. ( 36) 


Continuous Rolled Metal Shapes. This 12. 
page supplement to Catalog J of the Van 
Huffel Tube Corp. illustrates a large num. 
ber of additional continuous rolled meta! 


shapes prodced by this company. (37) 


COATINGS AND FINISHES 


Corrosion Resistant Coating. Iridite, a quick 
dip process for corrosion resistance as a 
paint base or final finish on all zinc or 
cadmium surfaces, is discussed in a 4-page 
illustrated bulletin offered by Allied Re 
search Products, Inc. (38 


Plastic Coatings. This 8-page, pocket-size 
folder describes and illustrates Liquid En- 
velope, a peelable, plastic, protective coat- 
ing that can be applied by brush, spray 

dip in a variety of different applications 
Available from Better Finishes & Coatings, 
Inc. (39 


Metallizing for Corrosion Protection. Ex 
amples of a variety of iron and steel equip 
ment that were metallized with either zin 
or aluminum, thus affording 15 to 20 years 
of protection against rust and corrosion, 
are described and illustrated in this 8-page 
bulletin, No. 62, oftered by the Metallizing 
Engineering Co., Inc 4() 


Silicone-Base Heat Resistant Finish. The 
Midland Industrial Finishes Co. has is 

a 4-page, illustrated bulletin discussing its 
new Mico silicone-base aluminum finish 
that can be applied by brush, dip or spraj 
application on a wide range of products 
where high heat resistance is required for 


1 


proper surface protection. tl 


Acid- and Alkali-Proof Tank Lining. Com 
plete data on Nukemite 35, an acid- and 
alkali-proof tank lining that combines ease 
of application of a liquid coating with the 
immunity and long service life of good 
sheet membrane linings, are presented by 
Nukem Products Corp. in a 4-page bul 


letin 


Rust Protector and Finish. The many 
standing advantages offered by the Park 
erizing process for protecting iron and ste 
surfaces from rust and corrosion and 
viding a thoroughly acceptable type of 
for many articles are presented | 
Parker Rust Proof Co. in an attra 
’4-page, illustrated catalog, No. A 


Protective Coatings. The use of Westoflex 
80, a tough, flexible, rubber-like coating 


as a lining or coating in the electroplating 
metal working, metal finishing, chemic4 
and process equipment industries, West0 
flex Adhesive for bonding Westoflex © 
metal, Westoflex 65 for the plastics incu 
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is discussed in a 6-page data sheet, 
ed by the Western Coating Co. 
(44) 


Methods and 
Equipment 





HEAT TREATING AND HEATING 


Continuous Automatic Quenching Tanks. 
Detailed specifications of a complete line of 
juOUs automatic quenching tanks and 
| typical factory installations are fea- 
in this 4-page, illustrated bulletin, 
N 0, issued by the American Gas Fur- 


Ce (45) 


Super Refractories for Heat Treatment Fur- 
naces. A concise description of a variety 
iper refractories for heat treatment fur- 
their physical characteristics, how 
applied to specific types of fur- 
installation 
this 
, illustrated bulletin offered by the 
tories Div. of the Carborundum Co. 


operational advantages, 
t é 


numerous tables comprise 


(46) 
Electric Laboratory Furnaces. Bulletin No. 
\, two pages, describes and illustrates 


laboratory furnaces for experimental 
:, enameling, fusing, igniting, precipi- 
rying and in physical and 
al laboratories, and as pilot furnaces 
Specifications 
ded in this bulletin, issued by the 
Electric Manufacturing Corp. (47) 


ashing 


tallurgical laboratories. 


Air Heaters. The D.J. direct gas air heater, 
H. indirect gas air heater, steam air 

and electric air heaters for baking 

heat treating, drying, curing phe- 

esins, etc. are described in an 8-page, 

ited bulletin, No. H, issued by Gehn- 

« Gehnrich, Inc. Detailed specifications 
uded. (48) 


tlectric Heaters. The attainment of uniform 
peratures, adaptability and cleanli- 
len using electric heaters for process- 
ng is discussed by the General Elec- 
in this 8-page, illustrated bulletin, 


[-1741. (49) 


g| emperature Elecrtic Tube Furnace. 

No. 1148, published by the Harper 

Furnace Corp., describes and illus- 
igh temperature electric tube fur- 
cially designed for general research 
iseful chart of typical heating and 
(50) 
ctrode Furnace. The principle of 
of the new liquid electrode fur- 
that eliminates salt bath break- 


rves is included 
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down, offers 35 to 55% lower operating 
cost, etc., and a wide range of applications, 
are featured in this 4-page, illustrated bul- 
letin, issued by the A. F. Holden Co. (51) 


Heat Treating Unit. Complete data on the 
Series T universal heat treating unit that is 
fully automatic, sealed and atmosphere-con- 
trolled are presented by Ipsen Indwystries, 
Inc. in a 4-page, illustrated bulletin. Specifi- 
cations are included. (52) 


Flame Hardening Machine. The principal 
elements of the flame hardening process 
and their automatic control by the Denver 
Electronic universal flame hardener are 
graphically shown in a 2-page chart, part 
of a 20-page, illustrated bulletin covering 
the electronic and mechanical engineering 
Available from the 
Stearns-Roger Manufacturing Co 53) 


details of this process. 


CLEANING AND FINISHING 


Rust Remover. Five outstanding advantages 
received when using Diversey Everite for 
safely removing rust, heat scale, hard water 
scale and discolorations from metal surfaces 
are listed in this single, illustrated sheet 


issued by the Diversey Corp. (54) 


Bench Rectifiers. Specifications for three 
models of 8- and 16-volt rectifiers—portable 
(150, 200 watts), small bench type (300, 
400 watts), and medium bench type (459, 
1200 watts)—are included in this 4-page, 
illustrated bulletin, second edition, offered 
by the W. Green Electric Co., Inc. (55) 


Electroplating, Buffing and Polishing Equip- 
ment. A complete line of equipment and 
supplies for electroplating, buffing and 
including 
wheels, brushes, chemicals, anodes, etc., is 
listed in this 6-page, illustrated folder, of 
fered by Munning & Munning,Inc. (56) 


polishing operations, polishing 


Blast Cleaning Equipment. The many advan- 
tages of using the Pangborn Rotoblast Bar- 
rel for cleaning any type casting faster, bet- 
ter and cheaper are discussed in bulletin 


Materials & Methods, 330 W. 42nd St., New York 18,N. Y. 
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214, just released by the Pangborn 


(57) 


Rotary Industrial Brushes. This 4-page bul- 
letin describes and illustrates Perfect Bal- 
lance rotary industrial brushes with sections, 
wheels and cups made from coarse or fine 
wire or tampico. Available from the Brush 
Div. of the Pittsburgh Plate Glass Co. (58) 


Wet and Dry Flexible Belt Surfacers. Bulletin 
No. 645, two pages, describes and illustrates 
both the B-GW and B-GD wet and dry 
flexible belt surfacers for grinding, sanding 
and polishing curved and irregular as well 
as flat surfaces. Detailed specifications are 
included in this bulletin, available from the 


Porter-Cable Machine Co (59) 
WELDING AND JOINING 
Stainless Steel Fasteners. All types and 


sizes of stainless steel machine, self-tapping, 


socket, set and wood screws, nuts, bolts, 


washers, rivets and pins are described and 
illustrated in bulletin No. 49E, offered by 


the Allmetal Screw Products Co. (60 


Industrial Fasteners. Time and money-saving 
case histories that show how Bostitch ma- 
chines for stapling and wire stitching render 
better and faster work are reviewed by 
Bostitch, Inc. in its 16-page, illustrated bul- 
letin, No. PTG 223. (61) 


Welding Positioners. A profusely illustrated 
circular of Cullen-Friestedt Co. 


the factors involved in handling weldments 


examines 


of various sizes and shapes, and describes 
the use of positioners to provide economy, 


- ) 
onvenience anda Safety. (62) 


Bench Welders. Detailed specifications of a 
complete line of BA Series resistance bench 
welders in 5-, 10-, 20-, 30- and 50-Kva. 
capacities are featured in a 4-page, illus- 
trated bulletin, No. 4860, released by the 
Federal Machine & Welder Co. (63) 


Wetting and Bonding Characteristics of 
Silver Brazing Alloys. Part 2 of a series of 
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technical bulletins on several types of low 
temperature silver brazing alloys discusses 
the wetting and bonding characteristics of 
these alloys. Illustrations showing how dif- 
ferent brazing alloys flow on different metals 
are included in this 4-page bulletin, No. 
T-2, offered by Handy & Harman. (64) 


A Guide to Better Welding. The Hobart 
Brothers Co. has issued a handy, pocket- 
size, 30-page booklet, No. EW-126, con- 
taining complete information on short cuts 
for better welding. Numerous tables and il- 
lustrations greatly help the reader. (65) 


Resin Glue Guide. A handy slide-rule type 
chart for obtaining the cost per 1,000 sq. 
fr. of Plaskon resin glue, time-temperature- 
thickness schedules for these glues, and com- 
plete operating data for five free-flowing 
powdered glues, is available from the Plas 
kon Div. of the Libbey-Owens-Ford Glass 
Co. (660) 


Hardsurfacing Electrodes. Typical applica 


tions, detailed operating procedures and a 
hardsurfacing guide for a variety of hard 
surfacing electrodes comprise this i-page, 
illustrated bulletin, No. 469, available from 
the Lincoln Electric Co. (67) 


Lock Nuts. Detailed specifications of a 
variety of Palnut lock nuts offering double 
locking action, for use on lamps, lighting 
fixtures and switches, are featured in this 
i-page, illustrated bulletin, No. 551, avail- 
able from the Palnut Co. 68 


FORGING AND FORMING 


Wire Straightening and Cutting Machines. 
[he mechanical advantages and operating 
instructions of five types of Shuster wire 
straightening and cutting machines are fea- 
tured in this 4-page, illustrated bulletin, is- 
sued by Mettler Machine Tool, Inc. (69) 


Considerable 


High-Speed Forging Presses. 


saving in die casts and press maintenance 


through the use of high-speed forging 
presses rather than forging hammers is the 
theme of an interesting 16-page, illustrated 
reprint, No. 83, published by the National 
Machinery Co. (70) 


Hole Punching Units. The Wales-Strippit 
Corp. has just published a 16-page bulletin, 
No. CJ, describing and illustrating its com- 
plete line of Type “CJ” hole punching units 
for punching mild steel up to 4-in. thick. 
Specifications and helpful diagrams are in- 
cluded. (71) 


MACHINING 


Contour Machines. Six different models of 
contour machines that perform three sep 
arate operations—sawing, filing and polish 
ing—are described and illustrated in this 
i-page bulletin, No. 47-205, issued by the 
DoAll Co. Typical applications and specif 


cations are included 


Resinoid-Bonded Diamond Wheels. A new 
36-page catalog containing complete infor 
mation, including specifications and list 
prices, on its line of resinoid-bonded dia- 
mond wheels that will not load or glaze 
when contacting soft or hardened tool steel 
while grinding carbide-tipped tools, has 
been published by the Manhattan Rubber 


Div., Raybestos-Manhattan, Inc. (73 


Grinding Nonferrous Cast Alloy Cutting Tools. 

Complete data on grinding nonferrous cast 

illoy cutting tools are presented by the Nor- 

ton Co. in an attractive, 30-page, illustrated 

booklet, No. 571-12P. The proper grinding 

wheels for each operation are recommended 
t 


Adjustable Perforating Dies. 
and prices of a complete line of adjustable 
perforating dies for perforating materials 
up to and including Yg-in. mild steel are 
included in this compact, 40-page, illus- 
trated catalog, No. 48, published by S. B 
Whistler & Sons, Inc 75) 


opecincations 
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MATERIALS & METHODS 


330 WEST 42nd STREET 
NEW YORK 18, WN. Y. 












MELTING, CASTING AND MOL 


Mold Making with Low Temperature Mol; 
Alloys. The Cerro de Pasco Coppe 
has issued an informative, 8-page let 
giving complete data on mold making wis 
Cerro low temperature melting alloys (74 














INSPECTION AND CONTRO! 


Semi-Automatic Carbon Determinato: 
Leco No. 4000 semi-automatic car! 


terminator, which offers ease of oj 






The 







and speedier analyses by eliminat 






raising and lowering of the leveling 
is described and illustrated in a 2-pa 
letin released by the Laboratory Ex 


Corp 







1 





High Temperature Furnace, Control Pane! 
This 4-page bulletin describes an 
trates a new high temperature furnac 
creep or stress-strain-rupture tests m 
elevated temperatures, and a contr 

that affords more accurate control o1 
longed testing periods. Specifications 
cluded in this bulletin, released | 


H. Marshall Co 
Bulletin N 


Immersion Pyrometer. 
lescribes and _ illustrat 


four pages, 
models of the new Pyro immersio: 
meter with instantly interchangea 
Metal” and “Protected” type therm: 

for use in all nonferrous industri¢ 
Pyrometer Instrument Co. includes sp¢ 
cations in this new bulletin. 


General 





Wet Grinding Mills. A complet 
conical ball and pebble mills, conv 
cylindrical and rod mills, feeders, 
etc. is described and illustrated in 
page bulletin, No. AH-389, offe: 
Hardinge Co., Inc. Specifications ar 
cal applications are included. 


Metal Fabrication. The complete st 
the experience, knowledge and fa 
L. O. Koven & Brother, Inc., meta 
cators of standard and special eq 
and apparatus for processing, materi 
dling and storage for all industries 
sented in this attractive, 24-page, il 
bulletin, No. 490. 


Speed Regulator. Complete data 
Reliance Section Interlock Regula 
use in coordinated processes in th 





rubber and plastics industries req 


tremely accurate synchronization 


motor drive speeds are present 
Reliance Electric & Engineering ‘ 
-page, illustrated bulletin, No 


Circle items you  esif 
on reverse side . 
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oy Il wheel their kids 





Wheelbarrows used to grow old fast. 
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Dick Withiwen. 





But this new kind minds neither work nor weather 


Because ALUMINUM LASTS 


This is the wheelbarrow that has ’em talking. 

Mom likes its good looks. Pop likes its light 
weight. But avy aluminum wheelbarrow would 
be light, and good-looking. They’re talking 
about this one because something happened 
to make it las¢. 

That’s Alcoa’s department. 

The strength of this wheelbarrow was born 
n Alcoa research; in the painstaking trial-and- 


crror of vears of alloying the metal. Its corrosion 


resistance was proved in panels buffeted by 
wind and weather, at Alcoa Test Stations from 
the Virginia Capes to Pitcairn Island. 

All this work, for a lowly wheelbarrow? 
Yes, for it permits us to say “Alcoa Aluminum 
Lasts!”... and back it up. That’s how we 
help to make better buys in aluminum... 
for you. ALUMINUM COMPANY OF AMERICA, 
660H Gulf Building, Pittsburgh 19, Penna. 


Sales offices in principal cities. 


en 


ALCOA 


FIRST IN ALUMINUM 
THE METAL THAT LASTS “& 
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Alum Mua) 
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screwy? yes! 


These small tricky 
problems are 
our meat... 


This corkscrew illustrated above 
had to have good finish and 
strength to withstand heavy duty 
bar and hotel use. 


Investment cast in #SAE 1060 | 


steel with only drill, light polish 
and plating operations necessary 
to complete for final assembly. 


Why not send us drawings and 
specifications on your small dif- 
ficult parts? Allow us to show you 


how we can digest them without | 
the dreaded ulcers of high tool- | 
ing charges and costly piece price. | 


Investment casting is a tried and 
proven process being used to meet 
rigid government aircraft speci- 
fications. 


So send your problems today, so 
you may relax tomorrow. 


Please use coupon. 


GRAY -SYRACUSE 
Im... ... 


i07 WN. Franklin St., Syracuse 4, WN. Y. 


Small precision castings of ferrous | 


and non-ferrous alloys 


| Gray-Syracuse, Inc. 
| 107 N. Franklin Street 
| Syracuse 4, N. Y. Dept. “A” 


Please send me literature on Precision 
Investment Castings 


| NAME 
| COMPANY 
| 








Meetings and Expositions 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, Instruments & Regu- 
lators Div. conference. St. Louis, 
Mo. Sept. 12-16, 1949. 

INSTRUMENT SOCIETY OF AMERICA, 
annual meeting. St. Louis, Mo. Sept. 
12-16, 1949. 

SOCIETY OF AUTOMOTIVE ENGINEERS, 
tractor meeting. Portland, Ore. Sept. 
13-15, 1949. 

PORCELAIN ENAMEL INSTITUTE, an- 
nual forum. Columbus, Ohio. Sept. 
14-16, 1949. 

MAGNESIUM ASSOCIATION, quarterly 
meeting. Detroit, Mich. Sept. 15-16, 
1949. 

AMERICAN CHEMICAL SOCIETY, na- 
tional meeting. Atlantic City, N. J. 
Sept. 19-23, 1949. 

ILLUMINATING ENGINEERING SOCIE- 
TY, national meeting. Atlantic City, 
N. J. Sept. 19-23, 1949. 

NATIONAL ASSOCIATION OF FORE- 
MEN, annual convention. Detroit, 
Mich. Sept. 21-24, 1949. 

AMERICAN MINING CONGRESS, West- 
ern fall meeting. Spokane, Wash. 
Sept. 25-28, 1949. 

AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, mid- 
year meeting. Columbus, Ohio. 
Sept. 25-Oct. 1, 1949. 

NATIONAL ELECTRONICS CONFER- 
ENCE. Chicago, Ill. Sept. 26-28, 
1949. 

AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, Wood Industries Div. 
conference. Jamestown, N. Y. Sept. 
27, 1949. 

AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, fall meeting. Erie, Pa. 
Sept. 28-30, 1949. 

AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, Petroleum Div. con- 
ference. Oklahoma City, Okla. Oct. 
2-5, 1949. 

STEEL FOUNDERS’ SOCIETY OF AMER- 
ICA, fall meeting. White Sulphur 
Springs, W. Va. Oct. 3-4, 1949. 

AMERICAN COKE & COAL CHEMI- 
CALS INSTITUTE, annual meeting. 
Washington, D. C. Oct. 3-5, 1949. 

NATIONAL LUBRICATING GREASE IN- 
STITUTE, annual meeting. New Or- 
leans, La. Oct. 3-5, 1949. 

ASSOCIATION OF IRON & STEEL EN- 
GINEERS, annual convention. Pitts- 
burgh, Pa. Oct. 3-6, 1949. 

INDUSTRIAL PACKAGING & MATERI- 
ALS HANDLING EXPOSITION. De- 
troit, Mich. Oct. 4-7, 1949. 

AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, Pe- 
troleum Div. fall meeting. San 
Antonio, Tex. Oct. 5-7, 1949. 

SOCIETY OF AUTOMOTIVE ENGINEERS, 
aeronautic and aircraft engineering 
display. Los Angeles, Calif. Oct. 
5-8, 1949. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, Pacific Area national 
meeting. San Francisco, Calif. Oct. 
10-14, 1949. 
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Burnishing 


ROM North, East, West and 
South comes NEWS that hun- 
dreds of metal processors have 
found Oakite Composition No. 3 
to be ideal for burnishing stee], 


eee eee ee ee BO ey 
ee ee 


brass, silver and wrought or die- 
cast aluminum. 


Oakite Composition No. 3 gives 
rich suds in hard or soft water, 
lubricates smoothly to prevent 
metal-on-metal scratching, rinses 
freely leaving no soapy film on 


work or balls, improves luste: 





quickly at low cost per unit. 


FREE! 


Write to Oakite Products, Inc.. 
32H Thames St., New York 6, 
N. Y., for Special Report 6705 
describing Oakite Composition 
No. 3. Full of information about 
cleaning and bright-dipping met- 
als before burnishing and best 
methods of keeping balls and 
barrels in good condition. 


Also, without obligation, ask about 
Oakite methods for: 


Precleaning in tanks 
Precleaning in machines 
Alkaline cleaning in tanks 
Alkaline cleaning in machines 
Pickling 

Electrocleaning 

Pre-paint treatment in tanks 
Pre-paint treatment in machines 
Steam-gun cleaning 


O00 0000000000000 0000000 
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Paint stripping 
Rust prevention 


rs OAKITE PRODUOTS, INC. 
& 30H Thames Street, NEW YORK 6, WN. | 


Technical Service Representatives Located «7 
Principal Cities of United States and Canada 


Specialized Industrial Cleaning 
MATERIALS © METHODS e SERVICE 


MATERIALS & METHODS 




















you cAN BE SURE... te its 


V\ estinghouse 


A SS A TERS EE swore omnck eee cue em ~~ ome i men eee . -_ ——— = <r ee . i i a a 


One Package...One Responsibility 


From the smallest job to the largest, seven elements enter into every RF HEATING application. 


By using one supplier for all seven, you get single responsibility for: 


Westinghouse engineering assistance; TRAINING — of your employees to operate the 





equipment for the best results and highest efficiency; MAINTENANCE — preventive, to keep 





the equipment on the job; and Westinghouse emergency field service when needed! . . . « + « « 
Westinghouse supplies all seven elements for your application. Call your local Westinghouse 


representative for full details, or write Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pa. 


Westinghouse 
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ARTICULATION 


and 


DURABILITY 


lt was quite a casting job... 
and an assembly job... to 
make this high alloy belt for a 
continuous heat treating fur- 
nace. But it’s typical of the 
work we are in a position to 

handle. 


We have metallurgists capable 


castings are sound. 


Possibly you don’t need a con- 
tinuous belt, as illustrated. 
Perhaps your casting require- 
ment is a retort, grid, roller, 
pump part, kettle, cap... 
whichever it is, we would like 

to take care of it for you. 


ALU I comPANy 


ult 


Office and Plant: Scottdale, Pa 


F. O. NELSON 
1743 McCormick Building, Chicago, Illinois 


St. Louis 


e Eastern Office 


Houston 


Dallas 


We have the foundry equip- 
ment capable of turning out 
sound castings ranging from a 
pound or two up to six tons 
per piece. 


We have the latest in X-ray 
and Gammoa-ray testing ap- 
paratus and an excellent con- 
trol laboratory to be sure your 


of designing special equipment 
to meet conditions of corrosion, 
high temperature or abrasion 
and to select the proper alloy- 
ing elements. 

























Do you have our 


General Catalog 


4729-G? If not 


send for a copy 





12 East 4lst Street, New York 17, N. Y 


Detroit: 





F. B. CORNELL & ASSOCIATES 


Tulsa 


New Orleans 


Kansas City 
8-DU-3 
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Cathodic Protection 


CATHODIC PROTECTION A SYMPOSIUM 


, } . . 
By the Electroche mical Soctety ‘ 
National A soctation of Corrosion Enoy p 

’ ype 7 , ' . a 
neers, Published b the National A ! ve 


Corrosion Engineers, Houston 2, Te 


1949. Cloth, 814 x 1114 in., 203 
Price $8.00 $6.00 lo memobers oT tther 
Soctet Twenty-three papers gives 


Joint Symposium of Cathodic Protect 
Pittsburgh, Pa 
in this volume. 


December, 1947 in 
collected They provid 
formation on the state of development of 
the basic principles of cathodic protecti 
and their application to the control of cor 
rosion. 

The titles of the papers follow: Elect 
chemical Principles of Cathodic Protectior 
Characteristics and Field Use of Elect 
Instruments for Corrosion Investigat 
Characterist 
Reference Elect 
Methods for 
Density 


and Cathodic Protection: 
Half-Cells 


Laboratory 


Used as 
Determinins 
Required tor Cath 
Protection; Current Required for Cath 


Current 


Measurement 

Electrolysis 
Measurement of Currents 
Other than Stray Currents, Including Mag 
netic Earth 
Cathodic Installations t 
Interference wich Adjacent Structures; Us 
ot Rectifiers 


Protection; Detection, 


Mitigation of Stray-Current 
Detection and 


Coordination 
Ay 


Currents: 


Protective 


as an External Source of P 
Use of Wind-Dri 


Generators as an External Source of P 


tective Currents: 


tive Currents: Economic Factors Beari' 
Application of Cathodic Protection; L 


tions and Materials for Anodes f 
pressed Current; Relative Merits of ‘ 
Cathodic Protection Current Source 
sical and Chemical Characteristics of Zi! 
Anodes; Current Output of Light M 


\ 


Function 
Fundamental Charactet 
Anodes: Pract 


Galvanic Anodes as a 
Resistivity 


Magnesium Galvani 


of Galvanic Anodes; Behavior of 
mental Zinc-Iron Couples Unde! 
Anodic Behavior of Zinc and Alu 
Zinc Alloys in Sea Water; Corros 


Protection of Underground Powe 
Eftect of Environment Characteris 
Cathodic System Design; Relations vee 
Coatings and Cathodic Frote 
tion; and Cathodic Protection in the Cont 


of Stress Corrosion Cracking. 


Protective 





MATERIALS & METHOD 
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Electr 


. WITH Aluminum Slik-Toy Grader made by 
| : ! ; | ’ | Lansing Co., Inc., Lansing, lowa. 
ectrica 


rection 


gations 
stics 
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neg tne 


IN ALUMINUM AND ZINC DIE CASTINGS 


by CIE 





g Mag: 

“0 Slik-Toy designers are cost, weight and strength conscious when 
~ tae selecting materials. They have produced a virtually indestruct- 
cle ible grader with Madison-Kipp die castings. There are many ap- 
Bes plications in industry for the same kind of results and probably 
hg some in your business. Please send all inquiries to our home office 
— in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 


218 Ww ., U.S.A. jthed Pe 
AUBESA STREET, MADISON 10, WIS., U.S.A . Sk Pai me silts 2 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- 
sels, Belgium, sole agents for Belgium, Holland, France, 


© Expercenced cx LUBRICATION Exgincercng 
rween 4nd Switzerland 


Protec po COULTHARD & CO. Ltd., Carlisle, England, sole : ; ad Oxcginaters of Really 
| trol ‘s for England. most E ea tries, dia, Aus- , 
nt tralia: oot, England. most European countries, Indie, Aus AWigh Speed AIR TOOLS 
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REFRACTORIES 





NORTON REFRACTORY CEMENTS are 
made in a variety of stable, highly refrac- 
tory mixtures of high heat conductivity. 
MAGNORITE* Cements for lining high fre- 
quency furnaces melting nickel-chromium 
alloys; CRYSTOLON* Cements for ram- 
ming into reverberatory and pit furnaces 
melting aluminum, copper and zinc; 
ALUNDUM* Cements for burner posts in 
gas or oil fired billet heating and heat 
treating furnaces; MAGNORITE* Cements 
for low frequency vertical ring induction 
furnaces melting high copper alloys and 
cupro-nickel, nickel-silver and cadmium- 
bronze alloys. 


+r 


*Trade-marks Reg. U. S. Pat. Off 


NORTON 
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- 


For Efficiency and Economy in Non-ferrous Melting 


NORTON COMPANY * Worcester 6, Mass. . 
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DPI High Vacuum Muffle Type Furnace, used in production 


of special alloys for jet engines. 


HIGH VACUUM FOR METALLURGY 


Metals that were little more than 
entries in the periodic table a year 
or two ago come up today as full- 
grown metallurgical problems with 


luction deadlines to meet. 


t- and rocket-builders calmly 
for materials with specifica- 
that yesterday would have 
suspected of misplaced deci- 
points. Abstruse properties, 
tto ignored, become vital 


ria in developing alloys for 


“better”, start fruitful hunts for 
new sources of common metals, 
for more efficient fabrication meth- 
ods in technics like powder metal- 
lurgy, for more favorable physical 
properties by minimizing entrap- 


ped gases. 


In all these things high vacuum 


has a major part to play. DPI, 


with its vast high vacuum engi- 
neering experience, has much to 
offer in converting theoretical 
speculation to practical produc- 


tion efficiency. We invite inquiry. 


Just off the press— 
new 16-page catalog on 
DPI High Vacuum 
Coaters and Accesso- 


LA Sent ON requesi. 


DISTILLATION Propucts, Inc. 


Subsidiary of Eastman Kodak Company 


iC power engineering. 
733 RIDGE ROAD WEST ee ROCHESTER 13, N. Y. 


Distillers of Oil-Soluble Vitamins and Other Concentrates for Science and Industry; Manufacturers 
of High-Vacuum Equipment. 


i¢ Old cries, ‘‘cheaper’’ and 
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ATTENTION: 


e Materials 
Engineers 


e Designers 
e Engineers 


Reprints Available 


Complete your file of manuals 
covering materials, fabricated 
parts and processes. MATE- 
RIALS & METHODS has pub- 
lished 50 of these outstanding 
manuals during the last five 
years. The supply of many has 
been exhausted, but limited 
supplies of reprints are avail- 
able covering the following 
subjects: 


# 2 Powder Metallurgy 
7 Cutting Oils 
10 Die Castings 
12 Selecting Wrought Aluminum Alloys 
13. Precision Investment Castings 
14 Engineering Bronzes 
15 Impact Extrusions 
18 Induction Heating 
19 Plastics Laminates 
21 Nickel and High Nickel Alloys 
23 Weldments 
24 Salt Baths for Metals 
25 Plastics Primer for Engineers 
26 Magnesium Alloys 
27 Hard Facing Materials 
28 High Strength, Low Alloy Steels 
30 Clad Steels 
31 Resistance Welding 
32 Organic Finishes for Metals 
34 Industrial Adhesives 
35 Aluminum Alloy Castings 
37 Rubber As An Engineering Material 
39 Permanent Mold Castings 
40 Bearing Metals 
41 Selection and Application of Plastics 
43 Metal Cleaning 
44 Mechanical Tubing 


Inexpensive 


The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
since supplies are dwindling 
rapidly. 


Order Now 


Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 
interested and send 25¢ for 
each copy ordered. Hurry! 


MATERIALS & METHODS 
330 West 42nd Street 
New York 18, N. Y. 


Please send me copies each of 
the following manual reprints: 


2 7 10 12 13 14 15 
18 19 21 23 24 25 26 
27 28 30 31 32 34 35 
37 39 40 41 43 44 


Send to 
Name Title 
Company 


Street 














PRACTICAL, PRECISION-MADE 


POCKET MICROSCOPE 






















































































































ACTUAL: SIZE 


WIRE STRAIGHTENER 







Model S-129 


1% 


1 — 






easy to use... anywhere 





A handy, versatile instrument built to rigid 
inspection standards, the $-129 Pocket Micro 
scope is a valuable aid in the shop, in the 
laboratory, in the field . . . wherever critica! 
examinations are desired. Sturdy, compact de- 
sign permits quick on-the-spot quality checks 
under all conditions, often where such inspec 
tions are otherwise impossible. 

Covering the useful 40 to 60 power range. } 
the S-129 microscope is ideal for examining \ 
metal surfaces and finishes, sands and grits, 
chemical crystals, moulding materials, cutting 
tools and small machined and threaded sections. 

Features include micrometer fine-focus ring, 
Huygens eyepiece, achromatic objective, inte- 
gral steady rest and reflector, draw-tube adjust- 
ment to 40, 50, 60-power, satin-chrome finish, 

S-129 Pocket Microscope with leather carry- 
ing case—$18.50, F.O.B. Pittsburgh. 


_ est abt -& 


Make this 5-day on-the-job test! 


Order the 8-129 Pocket Micr 
scope now and try it for five da 


A fair trial will show you how 

hts intO vowr inspection set-up 

no COStto you. satistactior 
OPTICAL guaranteed 

Desk T-108 1009 BEECH AVE. 


PITTSBURGH 12, PA. 











Rotary Type 
Motor Driven 
Bench Model 





straightener ideal for the electrical field. Machines ar: 


The new, integrated motor drive makes this efficient rotary | 


available for wire sizes from 1/64” to 3/16” diameter. 
We shall be glad to supply complete specifications on 


request. 


wire to be straightened. 


METTLER MACHINE TOOL, INC. 


132M Lawrence Street 


When writing, tell us the diameters and kind o! 


Shuster Wire Machine Div. 
New Haven, Conn. 
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COPPER ALLOY BULLETIN 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 
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—— Each Month by BRIDGEPORT BRASS COMPANY =. Headquarters for BRASS, BRONZE and COPPER 








Strong, Durable Wire Splice 
Uses Duronze III Jaws 


Automatic electrical line splices, ap- 
plied without solder, screw driver or 
wrench, reduce installation costs for 
outside overhead wiring jobs. Illus- 
trated is the latest type made by Fargo 
Mfg. Co., Poughkeepsie, New York. 
Through copper-base alloys these units 
are corrosion resistant, and the splice 
is as strong as the conductor itself, and 
electrical conductivity is greater. 


Hard, Strong Material For Jaws 

The stripped wire is merely pushed 
into the ends of the splice forcing the 
jaws of the chucks to open as they 
move back on the taper. The spring 
between the chucks keeps the teeth of 





| 





the taper, bores the recess and cuts off 
the part. The thread is cut on a tapping 
machine and the slots are milled in a 
hand miller after the four expansion 
holes are drilled. 

On a dial feed press, a brass disc 
which acts as a stop to keep the wire 
from entering too deeply, is inserted in 
the counterbore and secured by turn- 
ing the edges over in a die. 


Hard Drawn Copper Tubing; 
Phosphor Bronze Spring 
The body or outer shell, which has 
an inside taper to correspond to the 
taper on the chuck, is made of hard- 
drawn copper tubing for its high elec- 


Automatic line splicer with internal parts—two Duronze III jaws with phosphor bronze separator spring. 


Courtesy Fargo Mfg. Co., 


the collet type jaws in contact with the 
wire until they obtain a good grip. 
From that point on, the greater the 
tension, the tighter the jaws grip. 

Since the chuck takes the brunt of 
the load, its jaws must be made from a 
strong, hard alloy as they are the vital 
elements of the connector. Duronze III, 
aluminum silicon bronze, answers this 
requirement exceptionally well. In the 
annealed condition it has the remark- 
ably high tensile strength of 90,000 
pounds per square inch, and a Rock- 
well hardness of B85. 

The jaws are made from round rod 

nascrew machine which drills, forms 


BRASS - BRONZE - COPPER - DURONZE — STRIP - ROD « WIRE - 


MILLS IN 
5RIDGEPORT, CONNECTICUT 
INDIANAPOLIS, INDIANA ‘SS 





~ BRIDGEPORT BRASS 


Poughkeepsie, N. Y. 


trical conductivity, excellent corrosion 
resistance and adequate strength. Since 
the spring, which holds the chucks 
against the shell tapers until the wire is 
engaged, is under constant compression 
and may be subject to deterioration 
from the elements, phosphor bronze 
has been chosen for maximum reliabil- 
ity and its high corrosion resistance. 
Bridgeport’s long experience in mak- 
ing high strength, corrosion resisting 
copper-base alloys containing various 
amounts of tin, silicon, aluminum, cad- 
mium, phosphorus, arsenic, etc., is 
available for products that must meet 
modern high engineering standards. 


i Kg oo il 
Noranda Pik. seey am Limited, ' Viz“ g Kitt” 


oe 
Montreal : e. 


1949 


AUG) ST, 











Did You Know... 


That Bridgeport Brass 
Once Made Coal Oil Lamps? 


Although Bridgeport Brass is not 
anxious to claim the doubtful honor of 
being the maker of the oil lantern that 
Mrs. O’Leary’s cow kicked over to start 
the 1871 Chicago fire, there is a pos- 
sibility that Bridgeport’s “Farmer 
Model” may have been the offender. 

In 1859, six years before Bridgeport 
Brass was founded, the famous Drake 
Well at Oil Creek, Pennsylvania was 
brought in. This inaugurated the Age 
of Petroleum. Although it took some 
little time to swing over from candles 
and chimneyless lard oil and whale oil 
lamps, America took on a brighter out- 
look as more and more Bridgeport’s 
Lincoln and National kerosene lamp 
burners invaded the homes. This was 
followed by Bridgeport Leader stu- 
dent lamps and finally by the famed 
Rochester lamps with the tubular wick 
and petticoat lamp shade. 

With the advent of electric illumina- 
tion, Bridgeport gave up the manufac- 
ture of kerosene burners and lamps 
and discarded the tools for making 
them. Today, these tools would have 
been invaluable to produce “genuine 
antique reproductions” of brass stu- 
dent lamps and Rochester lamps which 
gladden the hearts of home decorators. 


TUBING 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 


Established 1865 


| “B dgep rt” District Offices and Ware- 
houses in Principal Cities 


; 
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Write for 
PYRASTEEL 
Bulletin 


LEXIBILITY 


CHICAGO STEEL 


Kedzie Avenue & 37th Street ry 










a valuable asset in RODS and GRips 


and 
particularly in. . 


PYIRASTIEEL 





h--F 24-84 «A-7-E-0 
HEAT-TREATING GRIDS 


It has been proved by costly experience that rigid, one-piece cast grids 
and many articulated trays are short-lived in modern heat treating 
operations. 


PYRASTEEL Grids are designed and built for endurance and permanence 
in furnace work. They are made with a patented ball-and-socke: 
construction that provides complete flexibility and eliminates the effect: 
of expansion and contraction. 

PYRASTEEL Grids are free from warping or cracking under the most 
severe conditions. Quick assembly, and easy replacement of worn parts 
Available in any size. 


Install PYRASTEEL Grids and forget about ‘em —they’re your as: 
of continuous, economical production. 


FOUNDRY 


urance 


COMPANY 


Chicago 32, Illinois 


MAKERS OF ALLOY STEEL FOR OVER 35 YEARS 








Engelhard Recorder 


FOR ACCURATE 
TEMPERATURE 
READINGS 


ermanent 
P Recoras 


This sensitive, direct-reading pyrometer assures you 
of permanent records of process temperatures. 
Reads one to six thermocouples and prints in black 
or colors on conveniently sized (6” wide) moving 
chart. 

Carefully built for long service, with 
free galvanometer movement, Smv full scale; full 
electric operation; negligible temperature coeffi- 
cient in a dust-proof case that resists water, fumes, 
rough handling. Supplied in wall or instrument 
board types. 

For complete specifications, 
below. 
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| Please send me free copy of Bulletin 400 
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CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK, N. J. 















WRITE FOR FREE FOLDER 
of USES of 


Cerro Alloys 


if you want to save 


TIME, LABOR, MONEY 


A new folder, just released, giving the complete 
list of known uses and properties of low- 
temperature-melting Cerro Alloys is now avail- 
able on request to anyone interested in learning 
whether one or more of these unusual metals 
can improve their product or process. Send for 
the folder today, by clipping the coupon be! 
and then look over the “101” applications. 
Check those that might be of interest to you 
and receive complete information and instruc: 
tions. You may discover the means of saving 
valuable TIME, LABOR AND MONEY 





CERRO DE PASCO COPPER CORP. 
Dept. 8, 40 Wall St., New York 5, N. Y. 





Please send me “Cerro Alloys Applications”. 7 '8c« 
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Data on the Uses of 


ALLEGHENY METAL 


in Various Industries 








vailable now—in- 
rmative booklets on 
legheny Metal in the 
1emical, Petroleum Re- 
ing, Brewing, Meat 
king, and Dairy In- 
tries—others in prep- 
tion. Write for this 
uable data on the 
1 in which you are 


rested. 


Acdress Dept. MM-78 








Al Stainless Steel Castings 
meet any need for Cleanliness 


Note the clean, sound, fine-grained 
appearance of the Allegheny Metal 
sanitary fittings shown above, in the 
‘‘as-cast’”’ condition. They’re typical of 
the wide variety of stainless steel cast- 
ings we produce for the chemical 
processing, food, dairy, beverage, oil, 
paper and textile industries, etc.— 
wherever the purity and quality of 
products must be maintained, and 
where ease of sanitation and assurance 
of long, trouble-free service are prime 
considerations. 

Allegheny Metal castings are pro- 
duced by methods specially developed 
to protect uniform quality and guard 
against defects. You'll find them su- 
perior both from the standpoint of 
machinability and soundness. @ Let us 
quote on your stainless casting re- 
quirements—any shape and any size, 
from a few ounces to 5000 pounds. 





STEEL CORPORATION 
Pittsburgh, Pa. 


of ttudlldd Stila 


| GHENY METAL is stocked by all 





Joseph 7 Ryerson & Son, Inc. warehouses 












LOOK AT THESE 


SAVINGS! 
53%...74% 


OF NOBLE METAL THERMOCOUPLE COST 
with ENGELHARD RECLAIMING PROCESS 


ON ONE 30” long platinum thermocouple, the 
Engelhard Reclaiming Process saved 53% as com- 
pared to the cost of a new unit. On another, the 
saving was 74%. These are typical examples of 
how Engelhard Reclaiming—including application 
of scrap value of old noble metal thermoelements 
against cost—can s-t-r-e-t-c-h your equipment dol- 
lar. What's more, Engelhard restores old ther- 
moelements to like-new condition...in just 48 
hours, if necessary. 

ENGELHARD also manufactures a line of wide- 
range thermocouples and accessories to meet your 
Specific conditions of atmosphere and temperature. 
For complete information on either Repairs and 
Reclaiming or New Couples, fill out coupon below 
and mail today. 
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CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK, N. J. 














: Have you considered d) ) 
DIE CASTING |e... 
for that tiny part? pid \ 
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Maximum Wt 4 O 


Maximum Legth.: 2 in. 


NO MINIMUM 














NEW GRC FACILITIES OFFER 
WORTHWHILE TIME AND MONEY SAVINGS 


Before placing your commitment for small metal parts, why 
not try the speed and economy of die casting? Many parts 
and small assemblies formerly made by other methods can 
now be made quickly and automatically by GRC as integral 
small die castings—often with design improvements as well 
as labor savings. Quantities from 100,000 parts to many millions. 
“‘Smaliness’’ unlimited! Complete facilities for secondary opera- 
tions, assembly and surface finishing available 







Write today for Bulletin and Samples 
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Special Fasteners 
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turn first to 


UNITED-CARR 


for cost-cutting 


design engineering 


W 
service 
St 


(ae Send us your specifications or ‘ 
requirements. Address Dept. 12 é 








UNITED-CARR FASTENER CORP. 
he, Cambridge 42, Mass. 














New Second Edition... 
Revised and Enlarged 


“TUNGSTEN” 


Its History, Geology, Ore-Dressing, 
Metallurgy, Chemistry, Analysis, 
Application, and Economics 


By K. C. LI, Governor, Commod- 
ity Exchange, New York and 
CHUNG YU WANG, University 
Medallist, Columbia University 


This book meets the need for a comprehensive 
treatment of the geology, processing and uses of this 
strategic metal. The occurrence, composition and 
preparation of tungsten ores, its uses, chemistry and 
economic aspects—all are discussed. It includes maps, 
illustrations and color reproductions. 


435 Pages - A.C.S. Monograph No. 94 + $8.50 


Dept. M-127 
Reinhold Publishing Corp. $39 ¥.A2"6 Srey! 


This book will gladly be sent on 10-day approval 








84 Willow Avenue, New York 54, N. Y. 
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Foundry Production Operations at 


EFFICIENT UTILIZATION of GAS in four mod- 
ern ovens resulted in a 50% saving in fuel cost 
when compared with previous core-baking meth- 
ods at Hunt-Spiller’s foundries. 

This pioneer South Boston producer supplies 
iron, steel, and alloy castings to manufacturers of 
locomotive, marine, and diesel power plants. The 
highest quality controls are applied to this type of 
work, and operating economies are vital factors. 

Works Manager H. E. Barber, Jr. 


in commenting 


> 





HUNT-SPILLER MANUFACTURING CORPORATION 
Emphasize Economy of GAS 





on the Gas-fired core-baking ovens, stated ‘‘They 
turn out cores that are uniform in quality, thereby 
reducing rejections later on in the foundry. 
Working conditions are much improved due to 
the use of a clean fuel and work-saving more than 
justifies the cost.” 

This example of the effective utilization of 
GAS in foundry productioneering is typical of the 
results to be obtained with modern Gas Equipment. 
Some of the important advantages of GAS in 
Hunt-Spiller’s core-rooms can be 
itemized 
e Reduction in core-baking time 
e Greater uniformity of baked cores 
e Improved working conditions 


e Automatic control of baking 
temperature 


e Economy of fuel effectively utilized 


Results like these are worth investi- 
gating because you'll find modern 
Gas Equipment for every type of 
core-baking requirement. It pays 
to keep an eye on development in 


Gas-fired Foundry Equipment. 


Operators load one of the four 
modern Gas-fired core-baking 
ovens. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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TO PUT FINISHING ON A PAYING BASIS 


TUMB-L-MATIC is an all new process for definning, 
cutting, smoothing and polishing plastics at highly 
profitable speeds that cut finishing costs substantially. 
Gearing important new developments in automatic 
finishing to years of experience in applying scientifi- 
cally combined equipment, compounds, supplies and 
techniques to a wide range of products, TUMB-L- 
MATIC PROCESSES are available for individual 
application to your product. 
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Weed 


® Immediately a ““ROCKWELL”’ 
or ““TUKON”’ Hardness Tester is put into 
use, its purchase price becomes its least 
important feature. From then on the only 
measure of value is the accuracy of every 


test made, 
The dependable, enduring accuracy 
) 


of all Wilson hardness testing equipment 
is assured by Wilson’s long experience, 
the Wilson Standardizing Laboratory and 
Wilson Field Service Engineers. In terms 
of hardness testing service, Wilson offers 
you most for every dollar you invest. 

Write for Catalog RT-46 on the 
**ROCKWELL”’ Hardness Tester and Bulle- 
tin DH-7 on microhardness testing with 
the ““TUKON”’ Tester. 


BRALE is the only diamond indenter 
made to Wilson’s precision standards 
for use on ““ROCKWELL” Hardness 
Testers and ““ROCKWELL” Super- 
ficial Hardness Testers. 


WILSON acco 


MECHANICAL INSTRUMENT CO., INC. Sp 
AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. 





230-E PARK AVENUE, NEW YORK 17,N.Y. 9 ™ *~ 
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by FRED P. PETERS, Editorial Director 


The Materials Engineer’s Lexicon 


No technical or professional field 
can be considered as fully mature until 
it can boast a lexicon or dictionary or 
glossary defining its essential terms. 
Because its publication is inevitably 
the signal for the authorities in the 
field to have at each other for fair, 
with a terrible toll in ruined reputa- 
tions and broken blood vessels, the au 
thority who slipped this one under our 
door has preferred to remain anony- 
mous 

Any resemblance between these defi 
nitions and the true meanings of the 
words defined is purely coincidental 

Alloy: (Pronounced al-léy in Kear- 
ny, Schenley Park and Teddington, but 
normally elsewhere.) A mixture of 
metals which provides more than 
double the trouble of either metal 
alone, at three times the cost. 

Bar Stock: In this field, a nonalco- 
holic material available in various 
grades, sizes and finishes, usually all 
mixed up, and used to provide em- 
ployment for indigent machinists. 

Castings: A term loosely applied to 
parts made by letting metal solidify 
tightly in a mold; the basis of a long- 
standing feud between two groups 
known as designers and foundrymen 
(which see). 

Designer: A man with ideas who 
refuses to let production realities de- 
feat them; one who places meaningless 
words on engineering drawings; ac- 
cording to foundrymen: a bum. 

Engineer: An underpaid, poorly 
dressed, ill-spoken, socially despised 
character without whom nothing of 
material importance could be accom- 
plished today. 

Foundryman: An unhappy citizen 
who continually seeks additional work, 
even though his costs often exceed his 
price, and his plant is partly shut down 
for repairs; according to designers, one 
who founders or gropes. 

Gage: A strange, sometimes accu- 
rate measuring tool that provides in- 
spectors with the technical excuse for 
rejecting parts they intended to reject 
anyway. 


Hardening: A primitive process by 
which steel parts are twisted into in- 
teresting shapes or engraved with ar- 
tistic designs, colloquially known as 
“cracks.” 

Izod Tester: A potentially useful de- 
vice, as yet employed chiefly for de- 
termining the ability of a metal to 
withstand abuse it is unlikely to re 
ceive in service. 

Jominy: A nice enough guy who 
nevertheless brought misery into the 
lives of thousands by devising a test 
tor something that can't even be de 
fined. 

Killed Steel; Steel which contains 
inclusions instead of blowholes; prob- 
ably so named because it is widely 
used for die forgings. 

Lead; An industrially important 
heavy metal, believed by most metal- 
lurgists to be the chief constituent of 
a heat treater’s posterior. 

Metallurgist: A technological sport, 
produced by crossing a physical chem- 
ist with a mechanical engineer; a man 
employed to reconcile the conflicting 
errors of designers and production 
men; one who attempts to define the 
word “hardenability.” 

Nickel: Outside of iron, the really 
essential ingredient of alloy steels, 
along with chromium, molybdenum 
and vanadium; according to heat 
treaters, the maximum value to be 
placed on the advice of any metal- 
lurgist. 

Overstressed: Engineering depart- 
ment explanation customarily applied 
to failures of materials in service. 

Plastics: Interesting chemical prod- 
ucts formerly used primarily for 
combs, cocktail muddlers and radio 
knobs, but now disturbing the sleep 
of metal men by appearing in gears, 
cams, refrigerator linings, valves, etc 
(and doing very nicely, thank you). 

Quality: A universal subject of con- 
versation but not of action; usually 
preceded by definitive terms, e.g. /ou 
—(send it back); aircraft—(double 
the price); competitive—(overvalued 
scrap ); etc. 

Rush: Obscure 


anglo-saxon word 






frequently found on orders for 


rials although 
vendors. 

Specification: An ancient documer; 
on which are interestingly recorded 
engineering properties and practices 
of years ago; a commercial device jp 
vented by lawyers to facilitate the 
breaking of contracts. 

Tolerance: An unprecise means of 
expressing precision; an expensive 
commodity usually ordered in surplus 
quantities; the missing factor in many 
interdepartmental relationships. 

Uranium: A once-rare radioactive 
metal whose social and moral implica. 
tions are heavier even than its atomic 
weight; the goal of this century's forty 
niners. 

Vacuum: An environmental cond 
tion for initially removing gases fron 
a metal so that later they may mor 
easily be absorbed; according to super 
visors: the approximate content of 
inspectors cranium. 

Welding: Single term applicab! 
(sometimes euphemistically) to se 
eral processes for joining metals; cor 
monly the recipient of blame fo: 
ures properly attributable elsew 

X-ray: Concentrated embarrassm« 
in the form of radiation; a devic 
which inspectors, foundrymen, di 
casters, welders, and ordinary eng 
neers demonstrate the accuracy of thei 
hunches. 

Young's Modulus; An _ easy-to-r 
member design value frequently em 
ployed by engineers in place of pert 
nent but unavailable data; a highi 
convenient aid in rapidly plotting 
beginning of stress-strain curves 

Zone: A section added to a he 
treating furnace (according to plat 
engineers) for the purpose of increas 
ing its cost and space requirement 
Heat-affected—; The strip of Easter! 
seaboard between Boston and Wash 
ington. 


incomprehensib|: 


The Last “‘Last Word,” Alas 


Readers will probably not sha: 
sorrow when they learn that 
month represents the last editi 
‘The Last Word.” Your corresp 
ents other and less pleasant 
have become so pressing that | 
asked to be relieved of this assigt 
so that the page can be fillec 
more important and more ca 
prepared copy. 

Henceforth, starting with th 
tember issue, you will find he 
editorial words of wisdom 0! 
Du Mond, transferred from thei! 
ent position at the beginning of 
magazine’s feature section. Read an 
heed, for Mr. Du is true, and you W! 
profit thereby! 
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: ~ with the NEW WESTINGHOUSE X-RAY 
THICKNESS GAUGE 










eng 

the 

aoe 1 iy ceed Here’s how to gauge the steel strip on high-speed, cold reduc- 

ee EE tion mills or the slower classification line. The Westinghouse 
- X-Ray Thickness Gauge provides a direct comparison method 

pers of gauging accuracy which is independent of strip speed and 


vet holds to minute tolerances. There is no contact between 
gauge and sheet... no damage to strip surface . . . no me- 
chanical gauging wheels to maintain. 

What’s more, operation and calibration of the gauge are 
handled by remote control at the operator’s control panel. 

The gauge employs two x-ray tubes and one photo-multi- 
plier tube, resulting in complete circuit stability. It is compact, 
of rugged mechanical construction and experience-designed 
to give “‘steel-mill”’ type continuity of service. 
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Here are other advantages: 

e Rapid setup time for each run 

e Wide throat for easy threading of strip 

e Arms in suitable lengths for specific requirements 

e Unit may be installed to allow lateral scanning of strip 

this A look at the remote control panel pictured All in all, the new Westinghouse X-Ray Thickness Gauge 

above shows at a glance the advantages of is the direct route to economy for you and quality for your cus- 

ee A-Ray Gauge over other tomers. Get the facts today. Call your local Westinghouse 

juties a a representative, or write Westinghouse Electric Corporation, 
has 1. Controls may be set to operate tolerance limit P. O. Box 868, Pittsburgh 30, Pa. J-08223 

indicator lights for high-speed mill applications 





or to operate the reject gate on a classifica- 
tion line. 


2. Gauge can be calibrated from operator's con- 
trol panel. 


3, Comparison standards permanently mounted e 
Mr in lower arm of gauge are set up automatically t Stin Ouse 


to thickness chosen on control panel. No 





manual handling of calibration samples. 
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INISH'NG ON A PAYING BASIS 
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is an all new process for definning, 
noothing and polishing plastics at highly 


is that cut finishing costs substantially. @ Immediately a “ROCKWELL” 


or ““TUKON”’ Hardness Tester is put into 
use, its purchase price becomes its least 
important feature. From then on the only 
measure of value is the accuracy of every 
test made. 
The dependable, enduring accuracy 
of all Wilson hardness testing equipment 
Buy It! is assured by Wilson’s long experience, 
try !t Before You the Wilson Standardizing Laboratory and 
senced engineers Wilson Field Service Engineers. In terms 
Our exper mple (or detailed of hardness testing service, Wilson offers 
analyze © “ of your product, you most for every dollar you invest. 
description) - dividualized, Write for Catalog RT-46 on the 
recommend pont mB-L-MATIC “ROCKWELL” Hardness Tester and Bulle- 
pa complete with Pro tin DH-7 on microhardness testing with 
PR --b enables the ““TUKON”’ Tester. 
ome poe costs 
you to figure + a cent. BRALE is the only diamond indenter 
t before yo" anne t your made to Wilson’s precision standards 
Write and tell us _— aa for use on ““ROCKWELL” Hardness 
or better st, 


Testers and ““ROCKWELL” Super- 
ficial Hardness Testers. 


WILSON esecco 


pomatse INDUSTRIES, INC. MECHANICAL INSTRUMENT CO., INC. GQ 


AM ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. 
Bullard Avenue, New York 66, New York 


new developments in automatic 

f experience in applying scientifi- 
:ipment, compounds, supplies and 

le range of products, TUMB-L- 
SSES are available for individual 
1° product. 











sroduc!— 
a sample 


230-E PARK AVENUE, NEW YORK 17, N. Y. 











The Materials Engineer's Lexicon 


No technical or professional field 
can be considered as fully mature until 
it can boast a lexicon or dictionary or 
glossary defining its essential terms. 
Because its publication is inevitably 
the signal for the authorities in the 
field to have at each other for fair, 
with a terrible toll in ruined reputa- 
tions and broken blood vessels, the au- 
thority who slipped this one under our 
door has preferred to remain anony- 
mous. 

Any resemblance between these defi- 
nitions and the true meanings of the 
words defined is purely coincidental. 

Alloy: (Pronounced al-l6y in Kear- 
ny, Schenley Park and Teddington, but 
normally elsewhere.) A mixture of 
metals which provides more than 
double the trouble of either metal 
alone, at three times the cost. 

Bar Stock: In this field, a nonalco- 
holic material available in various 
grades, sizes and finishes, usually all 
mixed up, and used to provide em- 
ployment for indigent machinists. 

Castings: A term loosely applied to 
parts made by letting metal solidify 
tightly in a mold; the basis of a long- 
standing feud between two groups 
known as designers and foundrymen 
(which see ). 

Designer: A man with ideas who 
refuses to let production realities de- 
feat them: one who places meaningless 
words on engineering drawings; ac- 
cording to foundrymen: a bum. 

Engineer: An underpaid, poorly 
dressed, ill-spoken, socially despised 
character without whom nothing of 
material importance could be accom- 
plished today. 

Foundryman: An unhappy citizen 
who continually seeks additional work, 
even though his costs often exceed his 
price, and his plant is partly shut down 
for repairs; according to designers, one 
who founders or gropes. 

Gage: A strange, sometimes accu- 
rate measuring tool that provides in- 
spectors with the technical excuse for 
rejecting parts they intended to reject 
anyway. 
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Hardening: A primitive process by 
which steel parts are twisted into in- 
teresting shapes or engraved with ar- 
tistic designs, colloquially known as 
“cracks.” 

Izod Tester: A potentially useful de- 
vice, as yet employed chiefly for de- 
termining the ability of a metal to 
withstand abuse it is unlikely to re- 
ceive in service. 

Jominy: A nice enough guy who 
nevertheless brought misery into the 
lives of thousands by devising a test 
for something that can’t even be de- 
fined. 

Killed Steel: Steel which contains 
inclusions instead of blowholes; prob- 
ably so named because it is widely 
used for die forgings. 

Lead: An industrially important 
heavy metal, believed by most metal- 
lurgists to be the chief constituent of 
a heat treater’s posterior. 

Metallurgist: A technological sport, 
produced by crossing a physical chem- 
ist with a mechanical engineer; a man 
employed to reconcile the conflicting 
errors of designers and production 
men; one who attempts to define the 
word “hardenability.’ 

Nickel: Outside of iron, the really 
essential ingredient of alloy steels, 
along with chromium, molybdenum 
and vanadium; according to heat 
treaters, the maximum value to be 
placed on the advice of any metal- 
lurgist. 

Overstressed: Engineering depart- 
ment explanation customarily applied 
to failures of materials in service. 

Plastics: Interesting chemical prod- 
ucts formerly used primarily for 
combs, cocktail muddlers and radio 
knobs, but now disturbing the sleep 
of metal men by appearing in gears, 
cams, refrigerator linings, valves, etc. 
(and doing very nicely, thank you). 

Ouality: A universal subject of con- 
versation but not of action; usually 
preceded by definitive terms, e.g. lou 
—(send it back); aircraft—(double 
the price); competitive—(overvalued 
scrap); etc. 

Rush: Obscure anglo-saxon word 





frequently found on orders fo, ma 
rials although incomprehensible . 
vendors. : 

Specification: An ancient docy 


. . . Mepy 
on which are interestingly teco,i, 


} ; ; Mtded 
engineering properties and Practica 
of years ago; a commercial devicg i, 


vented by lawyers to facilitate th 
breaking of contracts. 

Tolerance: An unprecise mean; ( 
expressing precision; an  expensiy 
commodity usually ordered in SUrply 
quantities; the missing factor in may 
interdepartmental relationships. 

Uranium: A once-tare radioactiy 
metal whose social and moral implicg 
tions are heavier even than its atomic 
weight; the goal of this century’s fory. 
niners. 

Vacuum: An environmental conj. 
tion for initially removing gases frop 
a metal so that later they may mog 
easily be absorbed; according to Super. 
visors: the approximate content of a 
inspector's Cranium. 

Welding: Single term applica 
(sometimes euphemistically) to sey. 
eral processes for joining metals; com 
monly the recipient of blame for fail 
ures properly attributable elsewhere 

X-ray: Concentrated embarrassment] 
in the form of radiation; a device }y 
which inspectors, foundrymen, die 
casters, welders, and ordinary engi- 
neers demonstrate the accuracy of their 
hunches. 

Young's Modulus: An easy-to-te- 
member design value frequently en: 
ployed by engineers in place of pert 
nent but unavailable data; a high 
convenient aid in rapidly plotting the 
beginning of stress-strain curves. 

Zone: A section added to a heat 
treating furnace (according to plant 
engineers) for the purpose of increas: 
ing its cost and, space requirement, 
Heat-affected—: The strip of Easter 
Seaboard between Boston and Wash: 
ington. 


The Last “Last Word,” Alas 


Readers will probably not share our 
sorrow when they learn that this 
month represents the last edition 0 
“The Last Word.” Your correspone 
ent’s other and less pleasant duties 
have become so pressing that he has 
asked to be relieved of this assignment, 
so that the page can be filled with 
more important and more carefully 
prepared copy. 

Henceforth, starting with the ¢P 
tember issue, you will find here ® 
editorial words of wisdom of Mr 
Du Mond, transferred from theit pt 
ent position at the beginning of the 
magazine’s feature section. Read an 
heed, for Mr. Du is true, and you ¥ 
profit thereby! 
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